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The “Half Moon” of 1609 under favorable circumstances could sail, probably, about 6 knots an hour. The “Clermont” of 1807 made 4'; knots. The ‘ Mauretania” has 
crossed the Atlantic in 1909 at an average speed of 26 knots. The “ Mauretania” could accommodate five “ Clermonts ” placed end to end on her boiler and engine room 


floor ; and the “ Half Moon” could be placed athwartship on the deck above, with her hull and masts entirely within the ship’s structure. 
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THE “WASH” OF AN AEROPLANE. 

Those of our readers who have sat in a racing sheli 
er stood at the wheel of a racing yacht, will remember 
how troublesome is the “wake” of a competitor, 
whether it takes the form of the wash of his sculls, or 
of the disturbance of the air as it sweeps from the 
leach of the mainsail of a weatherly yacht that is 
eating out to windward some distance ahead In 
the case of two racing yachts that are thrashing it 
out on the same tack in a struggle to windward, 
there is a certain relative position of the two, in 
which the disturbance of the air, caused by its pass- 
age over the sails of the leading yacht, will prove ex 
ceedingly troublesome to the second boat, especially 
if she be but a few lengths astern and sailing close to 
the wal of the other. When this occurs, there is 
nothing for it but to put about on the other tack, and 
so get clear of the interference 

With the rapid development of mechanical flight, the 
remarkable extent of which was shown so clearly in 
the recent brilliant performances at Rheims, it has be- 
come evident that the “wash,” or interference, which 
is inconvenient to a sailing yacht, may become posi- 
tively disastrous to that yacht of the air, the aero- 
plane. It was not until the Rheims contests that an 
opportunity was presented to determine the effect of 
one aeroplane upon another, when, in meeting or over- 
taking, they passed in rather close proximity It is 
quite possible that the question of interference had 
never occurred to the aviators at Rheims, but it is 
certainly a surprising fact that the existence of such 
interference, and its evidently serious character as 
shown when several machines were in the air at once, 
should not have excited more attention, both at the 
time and in subsequent expert discussions of the 
Rheims contests 

When such a large body as an aeroplane, spreading 
several hundred square feet of surface, and weighing 
from a quarter to half a ton, is driven at fifty miles 
an hour by propellers that are revolving at from 1,000 
to 1,200 revolutions per minute, it is certain to leave 
in its wake a complicated series of aerial cross cur 
rents, whirlpools, and vortices. Now, judging from 
the description of eyewitnesses of the Rheims races, 
the behavior of the aeroplanes, when they swept into 
rather clese proximity te one another, indicates that 
these artificiaily-created wind storms were present, and 
that they seriously affected the equilibrium of any 
aeroplane that came within their influence. The 
‘wash” from propellers, driven, as in the case of Ble- 
riot’s monopiane, by an 80-horse-power engine, and the 
air waves set up by the passage of his planes must be 
very serious indeed; certainly the air will not regain 
lis equilibrium until long after the machine has 
swept by 

Two notable instances of this interference occurred 
when several aeroplanes were in the air together. Dur- 
ing one race, when Farman was rapidly overhauling 
epponents who were flying at the same level, he en- 
countered the “wash” of the machines and his own 
aeroplane was thrown into rather violent oscillation. 
Before he could pass, it was necessary to make a wide 
detour to the right or left, or swing up to a higher 
level into undisturbed air. On another occasion when 
Latham, flying high overtook a competitor who was 
traveling at a lower level it wa ticed that his 


own aeroplane made a sudden dive, as though drawn 
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downward by the uetion of the machine helo him 

We attach no little importance to a question which 
must become increasingly serious as the number of 
flying machines is multiplied, and the favorite lines 
of travel become populous with these mechanical birds 
of the air Leeway,” as the sailors call it, will be- 
come even more necessary to the air yacht than it 
is now to the sailing yacht Woe to the aviator 
who, flying low with scant clearance between him- 
self and the ground, is overtaken by some aeronau- 
tical scorcher, who sweeps up from behind, and with 
the characteristic snort of triumph whirls onward, giv 
ing him his aerial dust. Happy for him if he recover 
his rudely-disturbed equilibrium at the expense of a 
broken wing and not of a broken neck. Perhaps after 
all we have been a little too “previous” in felicitating 
ourselves upon the unlimited room that will be af- 
forded for flight through the air; evidently the clear- 
ance demanded by our sixty-mile-an-hour aeroplane 
niust be measured by something far wider than the 
stretch from tip to tip of the planes, or the length 
from head to tail 


THE RETURN OF HALLEY’S COMET. 

The announcement by Prof. Max Wolf that he has 
discovered Halley’s comet will be received with in- 
terest and with surprise by every astronomer through- 
out the world—with interest, because not a little credit 
redounds to the Heidelberg astronomer, when it is 
considered how much this honor has been coveted; 
and with surprise, because the historic comet has made 
its appearance nearly four months before it was ex- 
pected. 

Halley’s comet is unique because it was the first 
celestial body of its kind which was mathematically 
subjugated to the law of gravitation, and because its 
history is to a large extent the history of astronomy 
In 1682 a comet was observed by Newton, Halley, 
and others On examining the circumstances of its 
motion, Edmund Hailey, who was Newton's intimate 
friend, and who did perhaps more than any other 
astronomer of his day to popularize the idea of gravita- 
tion, computed its orbit on the supposition that it 
was parabolic. Comparing his results with the ob- 
servations of previous comets, for which purpose it 
was necessary to calculate their orbits from the neces- 
sarily imperfect measurements of earlier times, he 
found that in 1531 and 1607 comets had appeared 
which followed so nearly the same path that he ven- 
tured to assert its identity with them, and to pre- 
dict its return within a period of about 75 years. 
Knowing that he would not live to witness the event, 
because of his advanced age, he left a plea for recog- 
nition which reads “Wherefore, if it should return 
according to our predictions about the year 1758, im- 
partial posterity will not refuse to acknowledge that 
this was first discovered by an Englishman.” 

In the year 1758 the French astronomer Clairaut 
took up the task of computing the perturbations which 
the comet would probably have experienced since its 
last appearance, because of the influence of the two 
great planets, Jupiter and Saturn. An extremely la- 
borious calculation showed that the comet would have 
been retarded about 100 days by Saturn and about 
518 days by Jupiter; and accordingly he announced 
to the Academy of Sciences near the end of the year 
1758, that the comet might be expected to pass its 
perihelion about April 13th of the following year, and 
that owing to various defects in this calculation, there 
might be an error of a month either way. The comet 
was actually discovered by an amateur, George Pal- 
itzsch, on Christmas day, 1758, thereby justifying Hal- 
ley’s brilliant conjecture, adding a new member to the 
solar system, and raising the hope (to be later amply 
fulfilled) that in other cases also the motions of com- 
ets might be reduced to rule. Thus at one fell stroke 
the dreadful divinity that once hedged a comet, the 
badge of pestilence, of war, and of death, was swept 
aside for all time. 

Since Clairaut’s day Halley’s comet has been made 
the subject of much mathematical inquiry. The 
French astronomer Pontécoulant carried the calcula- 
tion of the perturbations back to 1531, and recently 
Messrs. Cowell and Crommelin of Greenwich have 
traced the comet back beyond the Christian era. The 
result of these computations has been to prove that 
Halley’s comet undoubtedly appeared in 1066, and was 
promptly regarded by William the Conqueror as an 
omen of victory for his English invasion, and that it 
is the same which is depicted on the Bayeux tapestry. 
In 1378 and 1456 it appeared again. Constantinople 
was besieged by the Turks in 1456, and the comet was 
regarded by the Mohammedans as a favorable sign 
because of the crescent-shaped tail. Christendom was 
so alarmed at the simultaneous apparition of the Turk 
and the comet that a Papal Bull was promulgated 
against both. In a measure, therefore, the history of 
Halley’s comet is the history of civilization. 

The problem of predicting the return of such a body 
as Halley’s comet is one of considerable difficulty. If 
the sun and comet alone existed in space, the path of 
the comet could be determined easily. There are also 
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planets to be eonsidered, and these have a marked 
perturbing effect. 

So variable are the features of the comet, that in all 
the recorded instances of its return the descriptions 
never quite tally. In 1066 it created universal dread 
throughout Europe. In 1145, according to the Chinese, 
it had a tail 10 degrees long. In 1222 it is spoken of 
as a fine star of the first magnitude with a large tail. 
In 1456 it occupied a space nearly 70 degrees in length, 
and spread terror throughout Europe during the month 
in which it was visible. On the other hand, in 1531 
and 1607 it does not appear to have been so con- 
spicuous, for its tail was only 7 degrees long. In 1682 
the comet attracted little attention except among 
astronomers, the tail being 12 to 16 degrees long. This 
apparent waning of the comet led to the fear that in 
1758, the year of its first predicted return, it might be 
so faint as not to be visible at all. In truth, the tail 
was not visible until after perihelion, and was then 
inconspicuous because at its brightest it was seen 
against bright twilight. In 1835 the comet was visible 
to the naked eye during the whole of October, and its 
tail varied from 20 to 30 degrees in length. So marked 
have been the fluctuations, that there is some ques- 
ticn whether the comet will be as magnificent in 1910 
as it was in 1546, or whether it will be as insignifi- 
cant as it was in 1607. 

Halley’s comet never reappears with clock-like 
regularity. The change in period from one reyolu- 
tion to the next in some cases has amounted to more 
than two years. The longest revolution so far re- 
corded was that from 1222 to 1301—79 years and 2 
meaths. The shortest round is the one now being ac- 
complished in a little less than 75 years and 5.5 
months. This extreme range of over four years in 
the orbital period renders necessary the most careful 
and laborious calculation of the effect of the attrac- 
tion of all the planets upon the comet. It is indeed 
marvelous that mathematicians have come so near to 
predicting the exact date of perihelion at previous 
appearances. The best calculation hitherto made was 
that of Pontécoulant, who was only two days out of 
the way, an achievement which is not likely to be out- 
done by mathematicians of our time. In 1864 Ponté- 
coulant published the results of his calculation of the 
present return, and placed it early in May, 1910, a re- 
sult with which the observations of Cowell and Crom 
melin agree. Their reservation that possibly the comet 
may be at perihelion a few weeks sooner is amply 
justified by Wolf’s early discovery. At present the 
comet is about 250,000,000 miles away from the earth. 
At the beginning of November its distance should be 
not more than 165,000,000 miles. 

it is certain that if May 10, 1910, is the date of peri- 
helion the comet will be disappointingly near the sun, 
so that the solar glare will rob it of its principal 
glories. 


THE SELDEN PATENT CASE. 

The decision which has been handed down in the 
United States Circuit Court upholding the Selden pat- 
ent will be received with mingled surprise and disap- 
pointment. We are probably safe in stating that 
few patent lawyers ever beiieved in the validity of the 
patent. If the defendants carry out their intention 
of appealing, it is not impossible that the decision will 
be reversed. 

The Selden patent was granted on November 5th. 
1895, to George B. Selden. Originally filed on May 8th, 
1879, its final allowance was postponed until the birth 
of the automobile industry by delaying the filing of 
amendments. The chief claim in issue was “the com- 
bination with a road locomotive, provided with suit- 
able running gear, including a propelling wheel and 
steering mechanism, of a liguid hydrocarbon gas en- 
gine of the compression type, comprising one or more 
cylinders, with suitable fuel receptacle, a power shaft 
ecnnected with and arranged to run faster than the 
propelling wheel, an intermediate clutch or disconnect- 
ing device, and a suitable carriage body adapted to the 
conveyance of persons or goods, substantially as de- 
scribed.” In other words, George Selden claimed all 
of the essential features of a modern automobile. 
Every one of the features embodied in this claim was 
individually old. If they were patentable in combina- 
tion as a road carriage, was a new result produced? 
We doubt it. The internal-combustion motor was 
known before Selden’s day. So were power shafts 
connected with and arranged to run faster than the 
shafts or wheels which they propelled. So were inter- 
mediate clutches or disconnecting devices between 
shafts running at different speeds. 

Thus far, the patent has consumed nine years of 
litigation, almost half a million dollars, and 60,000 folios 
of testimony to provide material upon which to base a 
disappointing decision. The Selden patent expires on 
November 5th, 1912. It may be doubted whether its 
validity will be finally settled before it expires, if an 
appeal is taken. 

That the patent was ever respected by the automo- 
bile industry is due largely to the fact that it was 
cheaper to pay the slight royalty demanded by its 
owners than to contest its validity. 
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ENGINEERING. 

It seems that unless the new cyanamide industry 
should create a big demand there is a possibility of an 
overproduction of calcium carbide. It is estimated that 
the yearly demand is 192,000 tons. According to Mr. 
Pitaval, the French output last year was 26,000 tons as 
against a maximum capacity of 50,000 tons. He esti- 
mated that the carbide factories of the world have an 
aggregate of 367,000 horse-power. 
| According to official Canadian railway statistics for 
the year 1907, the United States has a population of 
881 for each mile of railway, and Canada 289. France 
has 1,590 for each mile of railway, and the United 
Kingdom 1,821. In India there are 10,119 people for 
each mile of railroad. In the United States there are 
13.61 square miles of territory for each mile of rail- 
way; in Canada 161.8 square miles; in the United 
Kingdom 5.29 square miles, and in France 8.46 square 
niles for each mile of railway. 

The proposed Forth and Clyde Canal has been criti- 
cised in the House of Commons on the ground that its 
cost of $20,000,000 will be out of all proportion to its 
subsequent value. Admiral Campbell is reply lays 
emphasis upon its great strategic value as affording a 
quick means of transit of warships from the North 
Sea to the Atlantic, and vice versa. In view of the 
recent construction of a powerful naval base on the 
Firth of Forth the importance of such a canal outside 
of its commercial value has been greatly increased. 

In view of his classic experiments of twenty years 
ago and his construction of a gigantic aeroplane, the 
announcement that Sir Hiram Maxim has built a new 
biplane cannot fail to arouse much interest in the 
world of aeronautics. The most valuable feature of 
his work was the determination of the best form of 
propeller by means of a whirling arm. Outside of the 
fact that his new motor (which, together with the rest 
of the machine, has been built by Messrs. Vickers, Sons 
& Maxim) is extremely light in proportion to its 
power, no particulars regarding the machine have been 
made public. 

The proposed method of driving ships by the com- 
bination of steam turbine and motors, which at first 
was received rather coldly, is now beginning to receive 
the attention to which we consider it to be well en- 
titled. In a recent discussion of the subject in Cas- 
sier’s Magazine, the advantages of the system for cargo 
boats are stated as follows: More cargo can be car- 
red; coal consumption is less; there is greater pro- 
peller efficiency in rough weather and less propeller 
racing; and the vessel is not totally disabled if the 
rudder or a propeller shaft is disabled. The disadvan- 
tages are that the first cost of the ship is greater and 
that a more skillful staff is required. 

At the recent meeting of the British Association for 
the Advancement of Science at Winnipeg, interesting 
papers were read by Sir John Thornycroft on “Hydro- 
planes or Skimmers”; by Mr. C. B. Smith on “The City 
Hydro-Electric Plant” of Winnipeg; by Lieut.-Col. W. 
P. Anderson, Chief Engineer of the Department of 
Marine, on “Improvements in the Navigation of the St. 
Lawrence”; and by Col. G. W. Goethals, chief engi- 
neer and chairman of the Isthmian Canal Commission, 
on “Engineering and Construction Features of the 
Panama Canal.” The latter was considered the most 
important paper, and will appear in full in the Asso- 
ciation’s Proceedings, only one paper in each section 
SO appearing. 


Two of the largest lighters afloat have recently been 
launched by Messrs. Rennie of Greenwich, England. 
They are entirely constructed of steel, 112 feet long, 
30 feet beam, and 11 feet 9 inches deep, with a draft 
when lifting 500 tons of 10 feet. They are divided 
for 66 feet of their length by a well, on either side of 
which are six separate water-tight compartments, any 
or all of which can be quickly flooded for balancing, 
while they may be expeditiously cleared by a powerful 
steam pump. The quarters for captain and crew are 
fcrward, and bvuiler and engine room aft. The lighters 
have been built to the order of the Mersey Dock and 
Harbor Board, and are intended primarily for raising 
sunken vessels and similar objects. 


The Metropolitan District Railway of London and 
its associated underground lines are subjected to a 
destructive wear of the rails which was not present in 
the days of steam operation. One form of this wear 
is known as “battering,” which results in hollows 
that develop at distances of from two to three feet 
apart It is generally found on the inner rail on 
curves. Corrugation is a well-known phenomenon on 
electric roads and constitutes one of the most puzzling 
features of rail wear under electric traction. Tunis trou- 
ble is no doubt largely due to the fact that part of the 
weight of the motors is carried directly on the axles 
Without the intervention of springs and that the center 
of gravity of the motor car is much lower than that 
of the steam locomotive. A partial remedy has been 
found in the use of high silicon rails, which show an 
Increased life of about 30 per cent over rails of the 
Standard composition. 
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ELECTRICITY. 

An electrolytic process for the production of bleach- 
ing solution is used by the Amazon Knitting Mills of 
Muskegon, Mich., by which the cost of bleaching is 
said to be less and the results obtained much more 
uniform. 

Japan is falling in with the general movement for 
the electrification of railways, and the Hachioji-Kafu 
line of the Japanese middle district railway is to be 
eiectrified. Fifteen motor cars have already been or- 
dered from the Osaka Railway Carriage Company. 

The Canadian Department of the Intérior has re- 
cently been estimating the available water power of 
Dominion streams, and concludes that there is over 
twenty-six million horse-power in accessible localities, 
of which only half a million has been hitherto devel- 
oved. The largest power is on the Hamilton River in 
Labrador where 9,000,000 horse-power is available, the 
Canadian part of Niagara Falls coming second. 

The dlectrical World has an interesting discussion 
of Prof. Marks’s article on the price of electric serv- 
ice. It is pointed out that on account of the difficulty 
of cheaply storing electrical energy the consumption 
of any individual user is as important a factor in the 
cest of serving him as the operating cost, and that it 
is therefore reasonable for some sort of standing 
charge based on his estimated or measured demand to 
be made in addition to a service charge based on oper- 
ating cost. 

Machinery aggregating 10,000 horse-power and other 
equipment to the total value of $400,000 is now on its 
way to Dawson City, where Klondike mining opera- 
tions are expected to be facilitated by the provision 
of electric power. An English company has taken over 
the present power station, the only coal mine in the 
district and the local telephone system. Water power 
is available for part of the year, but is complicated by 
floods at one season and drought at another. The 
present power plant uses wood fuel largely, the local 
supply of which is becoming exhausted, and consider- 
able economies are expected from use of coal screen- 
ings hitherto wasted at the new company’s power 
heuse, which will be erected at their mine. 

The city of Glasgow, Scotland, whose record for en 
efficient and economical municipal tramway system is 
well known, has also a remarkably well-conducted 
electric light and power supply department, according 
to figures recently received for the past year’s work- 
irg. In spite of a decrease in income of $38,000, due 
to reduced charges for current, increasing use of eco- 
nomical metallic filament lamp, and general trade de- 
pression, an actual increase in available profit balance 
of $14,000 has been made. The aggregate horse-power 
sold is 29,500, an increase of 6,000 over the previous 
year, and 1.232 new consumers have been added 
Eighteen million units out of thirty-three sold were 
for power purposes bringing in on the average 114 
cents per unit. 

The experiments, which we described about a year 
ago, with apparatus for the destruction of harmful 
moths by means of a combination of electric light and 
a suction blower, have been repeated with great suc- 
cess at Zittau, in Germany. The beam from a search- 
light mounted on the roof of the municipal electric 
plant is played upon the forest several miles distant 
and the moths come fluttering up the beam in swarms 
to where the intake of a powerful suction blower is 
concealed below massed arc lamps. The moths are 
drawn in by the suction and exhausted into a wire 
net cage which is removed as often as filled. As 
much as 140 pounds weight, representing some 400,000 
moths, has been destroyed in this way in one night. 

It is not generally known that the disturbances in 


“Persia, reports of which from London have occupiéd 


much space in the press of late, pass over the longest 
telegraph circuit in the world. The telegraph opera- 
tor at Teheran “speaks” directly to his colleague in 
London, 4,000 miles away, by wire, automatic repeat- 
ers taking the place of operators at ten points on the 
route. The first repeating station from London is at 
Lowestoft, where the message is carried forward 200 
miles by cable under the North Sea to Emden, Han- 
over, where it is again automatically repeated; sta- 
tions at Berlin, Warsaw, Rouno, Odessa, Kertch, Suk- 
hum, Kaleh, Tiflis, and Tauris flash it instantaneously 
without human intervention, the operator at Teheran 
being the first to handle it since it left London. The 
line is continued to India, but in no other place is 
there so long an automatic circuit. 

Mr. George H. Cove of Somerville, Mass., has a solar 
thermo-battery which is claimed to produce enough 
current in ten hours’ sunlight to supply thirty tung- 
sien lamps for three days. The apparatus consists 
of a frame of violet glass, like a large window, below 
which a number of metallic plugs are set in an insu- 
lating material. One end of each plug is constantly 
exposed to the sun while the other is shaded and cool, 
and the rays permitted to pass by the violet glass set 
up a reaction in the special alloy used, causing a con- 
stant flow of current to the storage batteries 
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SCIENCE, 

The famous lion of Lucerne appears to be doomed. 
The entire face of the sandstone rock in which the 
figure is carved is falling to pieces, and, in spite of 
every effort on the part of the local authorities, the 
lion is crumbling away and becoming disfigured. 

The Duke of the Abruzzi has made a new record in 
mountain climbing. The highest ascent hitherto made 
in the Himalayas, the scene of the Duke’s exploit, was 
by the Norwegians Muradas and Robertsen, who 
reached a height of 7,300 meters (more than 23,725 
feet). The Duke mounted Bright’s Peak, which is 
7,600 meters (above 24,700 feet) in height. This peak 
is in the Godwin-Austen group. 

Scientists now have placed at their disposal the 
highest meteorological and astronomical observatory 
on the American continent. lt is situated on the 
top of Mount Whitney, California, 14,000 feet above 
sea level. Realizing the value for effective and pro 
gressive astronomical and meteorological work of an 
observatory far above the clouds and free from dust 
and smoke near great cities, the Smithsonian Inati- 
tution decided to build a suitable laboratory on Mount 
Whitney. Now that the observatory is opened it will 
be used by scientists of the Sinithsonian Institution and 
by others to make observations. The Smithsonian will 
permit the building to be used by any scientist gra- 
tuitously. 


We have aiready made the statement in these col- 
umns that the Lick Observatory under W. W. Campbell 
sent an expedition to the top of Mount Whitney for the 
purpose of spectroscopically comparing the atmos- 
pheres of the moon and Mars, the object being to settle 
once and for all the mooted question of Martian water. 
Inasmuch as the moon has an atmosphere which if 
not non-existent is at least inappreciable, the comparison 
of its spectrum with that of Mars’s atmosphere should 
prove conclusively whether or not there is any water 
on Mars. A telegram has been received at Harvard 
College Observatory from Prof. Campbell in which he 
states that together with Dr. Albrecht he compared 
the spectra of Mars and the moon and detected only 
a little water vapor on Mars. The bands which were 
measured were of equal intensity and very faint. A 
reply from Prof. Lowell will naturaliy be looked for 
with some interest. It will be remembered that Mr. 
Slipher of Prof. Lowell's staff has stated that he dis- 
covered spectroscopic evidence of water on Mars. 


The common impression that the soils of the United 
States are wearing out and that the crop yields are on 
the decrease is declared to be erroneous by Prof. Mil 
ton Whitney, chief of the Bureau of Soils. The re- 
sults of his investigation will be published in the next 
bulletin of the Department of Agriculture. In sum 
ming up, Prof. Whitney says that a careful study of 
the data appears to justify two conclusions—first, that 
the productivity of the newer agricultural soils of the 
United States is not decreasing. Individual farming 
deteriorates and soils wear out, but, as a whole, it 
seems probable that we are now producing more crops 
per acre than formerly. The cultivation of the land 
has been more intelligent, the principle of rotation 
of crops has been better observed, and, in latter years, 
a more careful use of fertilizers has been made. Ip 
addition, we must recognize the increase in farm anl- 
n:als and stock, the improvements in such by selec- 
tion and breeding and the increased population which 
is forcing attention to more intensive methods of cul- 
tivation. 

An effective method of freeing the air of rooms 
from dust and germs is especially desirable for pri- 
mary schools, children’s hospitals, surgical operating 
rooms and spinnin; mills. The method hitherto 
in use consists in supplying a current of air 
which has previously been purified, more or 
less completely. Richet has devised a simple 
method of purifying the air confined in a room by 
causing it to circulate continuously through an appa- 
ratus which retains the dust and microbes. The appa- 
ratus is simply an electric fan which revolves in a 
vertical cylinder and produces a current of nearly 2 
cubic feet per second. Water, or some other liquid, 
drips from a 3-quart vessel, at the rate of 1 quart per 
hour, upon the blades of the fan, from which it ts 
projected, by centrifugal force, in fine drops to the 
wall of the cylinder. The impurities of the upward 
blast of air are caught by the spray, which then 
trickles down the cylinder to a large basin in which 
the whole apparatus is set. Richet employed glycerin 
and soap solution, but the air can be purified very well 
by a spray of water alone. One hundred thousand 
microbes, estimated by the usual methods, were thus 
ccllected in three hours from the air of the labora- 
tory. The dried organic matter collected in the same 
interval weighed about 1 grain, and the mineral mat- 
ter 4% grain. The same apparatus can evidently be 
employed for the chemical purification of the air by 
substituting appropriate solutions chloride 
fcr the removal of carbon monoxide, potash or soda 


cuprous 


for carbon dioxide, etc. 
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te im ape tr which resulted in the exploration of the Hudson River Pacific, in the latitude of 60 deg On May 5th he 
{ HUDSON AND HIS EXPLORATION His last voyage, made under the auspices of the Mos- reunded North Cape, but, baffled by the ice and by the 
covy Company, commenced on April 17th, 1610, had for discouragement of his crew, he determined, instead of 
} OF THE HUDSON RIVER. its object a search for a northwestern route to the returning home, to sail direct to the coast of America 
{ : Pacific Ocean through what is now called Hudson's at the latitude of 40 deg., where he hoped to find a 
Strait; and it was here in the following June that northwest passage by a strait which his friend, Capt 
rhe name of Huds given to the Huds« Henry Hudson, John Hudson, and seven others, mostly Jchn Smith, in the letter sent to him from Virginia. 
River, not t ! because he was its original ck and disabled, were set adrift by the mutinous informed him led into the Western Ocean somewhere 
discoverer. } ‘ ry vas the first navigator t ew in an open boat, with a gun, some powder and between New England and Virginia. On July 18th he 
plore the ‘ t ‘ ts navigable length, an shot, an iron pot, some meal, and a chest of carpen cast anchor in a harbor on the coast of Maine. H¢ 
leave be ed account of his voyage It will ter’s tools The ultimate fate of the great explorer, touched at Cape Cod; sailed to a point one hundred miles 
there ‘ ») preface the present south of Chesapeake Bay; and then turned 
res | voyage by a brief refer northward again and entered Delaware Bay 
ence | he discoveries of earlier explorers f o . a wie ts - , | Finding the river unnavigable, he ran back 
After the ret o Spain of the remnant _—— to the ocean and sailed up the coast, and 
of Magellar expedition in 1522, it began Fait re Tr on September 2nd was off the New Jersey 
to be we nderstood in Europe that a vast at : NS al shore, and anchored probably off what are 
vere mu separate the New World and hae | : IF »¢ known as the Navesink Highlands to the 
Asia i tl early navigators forthwitl 2 i) he al Ly eR T t > 1 ~4: 7 , south of New York Bay. On the following 
began te earch for some route by which ay cf | Ve om day the “Half Moon” let go her anchor in- 
they ould avoid the long journey from Ps 4 ; ota tee } ? . oa side of Sandy Hook. The week was spent 
Europe to Asia by way of the southern seas Be i r ; g ng in exploring the bay with a shallop, or 
and find a direct route in more northerly PF piss b a Lo small boat, and “they found a good entrance 
latitudes The explorers sought eagerly 4 cule ol oa J ral Alé between two headlands” (the Narrows) 
for a northwest passage, gradually laying a “ : : Ss! f : ° oy Sh EN and thus entered on the 12th of September 
their courses farther and farther up among i : 4 € , as ~S fy { ha into as fine a river as can be found.”. 
the ice floes of the Arctic regions The yi i 4 YY ty é X De: ge’ rf 0 The log of this voyage was kept by Robert 
eastern coast of North America was care Bin 1 _# , { , - Juet, who was probably the mate of the 
fully searched, and the tiny caravels of those rT 7 me a rs I a A ae Pas BEY Shag a “Half Moon.” It is written in the quaint E 
days were sailed into the mouths of great — } eas ¢ ¢. Ae tee English of that period, and is entitled “The 
rivers, in the hope that they would prove oS an ayt 8 eee | rs real eg j om EO . Third Voyage of Master Henry Hudson, 
to be strait r channels opening through cr iy " one ae rent ree Bj, toward Nova Zembla, and at his return, 
into the Western Ocean. Among these early _ at. ty eL. ren el ; “= a St A ~ S ROS LE 1 passing from Farre Islands to New-Found f 
explores is Lucas Vasquez d’Allyon, who Unijeed| Md =~ * fe y _ fd Land, and along to Fourtie-Foure Degrees ; 
tried for passage by the James River and soll | » oe! \ be a f 3 and Ten Minutes, and thence to Cape Cod ‘ 
through Chesapeake Bay in 1524 In 1525 Awd and so to Thirty-Three Degrees, and along ; 
Sstevan Gome tiled down the coast from BA es ran ie to. _* the coast northward to Fortie-Two Degrees 
Labrador to Florida, making a record of YPE RS - J | and one Halfe, and up the river neere to 
Cape Cod, Narrangansett Bay, and succes eee ant 7, Fortie-Three Degrees.” ' 
sively of the mouths of the Connecticut, the , - , —-, In his passage up the river, Hudson made : 
Hudson, and the Delaware rivers. Early in : ae : A progress according as wind and tide were 
: - rhe yag f 1609, during w ! discovered the Hudson River, is shown by : : 
1524 Giovanni €a Verazano, who was born 1 full black line favorable, the time from sundown to sun- 
in 1480 at Florence, crossed the Atlantic rise being always spent at anchor. On Mon 
with a single ship and a crew of fifty men MAP SHOWING HENRY HUDSON’S FOUR RECORDED VOYAGES, 1607-1610. day, the 14th, he passed through a “very 
He sighted Cape Fear, N. C and coasted high and mountainous” country, probably 1 
north to latitude 50 deg. About the last of April, 1524 hether he died of starvation or drowning, or was the Highlands. On the following day, mention is evi- 
the Dauphine ua Verazano’s craft was called frozen to death, is a matter of pure conjecture dently made of the Catskills, when the log records that ' 
arrived off a low point of land, now known as Sandy On the Sth of January, 1609, a contract was made they “came to other mountains which lie from the i 
Hook, where seeing an inviting harbor, Verazano between “the Directors of the Dutch India Company river side.” On Saturday, the 19th, the little ship i 
sailed into the roadstead. The ship's boat was manned of the Chamber of Amsterdam” and “Mr. Henry Hud- bad reached the northerly limits of its trip, and an- J 
and rowed through the Narrows into the Upper Bay son, Englishman, assisted by Jodocus Hondius,”’ who chored off what is probably now the northern section 2 
where a hasty survey was made of its islands and in- was to act as interpreter. In the Dutch copy of the of the city of Albany. Further exploration of the 
lets, and the mouth of the noble river which flowed contract preserved at The Hague, Hudson's Christian river was made in the shallop, in the expectation of 
into it. He speaks of the river as “a very great river name is three times spelled “Henry,” and he signed finding deeper water beyond the shoals. This was a 
(una grandissima riviera) and the name Grande the document in the same way; so that in the opin- vain hope, however, and the conviction must finally 
River was used by some of the leading map-makers ion of the Hudson-Fulton Celebration Commission, “as have come to the heart of the intrepid adventurer that 
of Europe during the sixteenth century When the he was an Englishman, it is a mistake to call him once again he was foiled in his repeated quest for the 
Duteh took possession of this part of the country, the Hendrik.’” northwest passage On Wednesday, the 23rd, the 
name “Groote” was substituted for the Italian tern The “Half Moon” set sail from Amsterdam April 4th “Half Moon” started on her return trip down the river 
Henry Hudson was no doubt induced to explore the 1609, with a crew of eighteen Dutch and English sail- On the 29th she was at the northern entrance to the 
i Grande River by a letter from Capt. John Smith ors. The object of the voyage, as per the contract, Highlands, having reached “the edge of the moun- 
x whe wrote that it was a strait connecting with the was to seek a passage to the north of Nova Zembla, tuines or the northermost of the mountaines.” De- 
: vestern sea, which in those days was believed to lie and by an easterly course to reach what is now the tained by a heavy gale until October ist, Hudson 
> not very far from the Atlantic seaboard weighed anchor on that day and reached 
i Of Henry Hudson the man we know com Stony Point. Finally, on Friday, the 2nd, 
* paratively Hittie, and that little is comprised the “Half Moon” cast anchor off “a cliffe 
within the years 1607 and 1611 He was that looked of the colour of a white greene,” 
born in or near London; bunt of the exact which is considered to have been undoubt- 
date of his birth there is no certainty. His edly “the green serpentine outcrop” at Cas- 
tle Point, Hoboken. 





first appearance is on April 19th, 1607, when 

Evidently the “Great River’ made the 
same pleasing impression upon Hudson as it 
has done on the many millions who have 
voyaged between its banks in the interven- 
ing three centuries. Says he: “It is as 
pleasant a land as one need tread upon 
The land is the finest for cultivation that I 
ever in my life set foot upon.” With a few 
exceptions, he found the native Indians to 
be friendly disposed. Dressed in skins and 
with the characteristic decoration of feath- 
ers, wearing copper ornaments on their necks 
and carrying bows and arrows, they smoked 
large red or yellow copper tobacco pipes. 
To the little ship they brought tobacco, 
dried currants, grapes, corn, pumpkins, and 
beaver and otter skins, which they bartered 
for knives, hatchets, and trinkets. The 
country appears to have been quite popu- 
lous with the Indians, who lived in dome- 
shaped huts, built of saplings and covered 


with eleven companions, he is found par 
taking of Holy Communion in a little church 
in London, prior to embarking on his first 
recorded voyage Our last sight of him is 
when he passes from view among the mists 
of Hudson Bay on June 22nd, 1611, turned 
adrift with a few companions by the mu 
tinous crew of the “Half Moon.” No authen 
tic portrait of the man exists. He came of 
a seafaring family, had a wife and chil 
dren, and evidently belonged to a prominent 
family He made four recorded voyages 
the first, second, and fourth under English 
auspices, and the third under the Dutch 
In 1566 Parliament incorporated “The Fel 
lowship of English Merchants for the Dis 
covery of New Trades,” which was better 
known as the Moscovy Company; and it was 
in their employ that Hudson, on his first 
voyage. made an effort to reach China by 


passing between Greenland and Spitzbergen 














At latitude $1 deg. 30 min. he was checked with bark. They existed chiefly on corn, 
ay (he Arctic ico and returned heme. This which, together with beans, was dried for 
verege tastes Fram April 33rd to September their winter use. Fish and birds also 
er Phe second Voyage, in 1608, last formed part of their diet, and mention is 
ing from April 22nd to August 26th, had made of salmon, mullets, rays, and stur- 
aoe. Seno enbect 28 view. This time he on geon. At the various places where Hudson 
re oe Serween Spitsberg end landed he was usually received amicably 
eee pean After reaching latitude 75 he raised superstractuce forward contains the quarters for the crew. Below the and with no little ceremony. It is evident 
leg. $0 min. he was driven back by the ice mow tind sail The sallors we dal ie ae that Hudson’s treatment of the Indians was 
in 18% } > “ra > services } * wii = ; >< 
haga pe neg ob co THE REPLICA OF THE “HALF MOON”: PHOTOGRAPH TAKEN JUST Mindy, enh the vapageTs Gade S gees eed 
BEFORE SHE WAS SHIPPED TO AMERICA. sion upon the natives, which was destin 
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to have a beneficial and lasting effect on the subsequent 
history of this State. 

it was while at Albany that Henry Hudson decided 
ig trie some of the chiefe men of the countrey 
v\hether they had any treacherie in them”; and accord- 
ingly he “tooke them down into the cabin and gave 
them so much wine and aqua vitae that they were all 
merrie, and one of them had a wife which sate so mod- 
estly, as any one of our countrey women would do in 
In the end one of them was drunke.” 


a strange place 

Not always was the intercourse of this convivial char- 
acter. After the return of the “Half Moon” 
to the lower harbor, and when John Cole- 
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ary 8th, 1609. Here also are the primitive dividers 
and measuring scales for plotting the course The 
cabin contains a Jacob's staff, the primitive sextant 
with which Hudson determined, with a fair amount of 
accuracy, his latitude. All of these articles are faith- 
fully copied from prototypes in the Netherland Mu- 
seum. Above the captain’s cabin is a smaller one for 
the accommodation of the mate; and above this is the 
lofty poop deck. 

From a naval constructor’s point of view, one of the 
most curious things about the “Half Moon” is the ex- 


2it 


and well set up. The old Dutch East India Company, 
whose chief office was in Amsterdam, placed on all its 
vessels the initial letter of the port from which they 
sailed. This accounts for the large letter A on the 
stern of the “Half Moon.” Other signs painted on thé 
vessel are a starry heaven, a comet, planets, and a 
half moon. Below these are the name of the vessel 
and the arms of Amsterdam and of the company. 
asennntiensisileialiacliinittaiillink isinsins dia teosinesina 

THE FOUR PERIODS OF HUDSON RIVER HISTORY. 

For the lovers of history, none of the pageants of 
the Hulson-Fulton Celebration will equal in 
interest the great parade of Tuesday, Sep- 





man and four others were exploring in the 
shallop, they were attacked by the natives, 
and Coleman was killed. This was on Sep- 
tember 6th. Other conflicts occurred on the 
%th and the 15th of September, and on Octo- 
ber Ist, the log records how an Indian who 
had climbed up the rudder to the cabin win- 
dow was caught stealing and shot. The fol- 
lowing day the Indians attacked in force, 
ind were driven off with a loss of eight or 
ten killed. On the 4th of October the “Half 
Moon” sailed down the harbor and out to 
sea, and “on the seventh day of November,” 
according to the log, “being Saturday by the 
grace of God, the ‘Half Moon’ safely arrived 
in the range of Dartmouth in Devonshire in 
the year 1609.” 
THE “HALF MOON.” 

When the replica of Henry Hudson's “Half 
Moon” was lifted by the floating crane at 
the Brooklyn navy yard from the deck of 





— 





tember 28th, which will tell the story of the 
past three hundred years of Hudson River 
history, in a procession of over half a hun- 
dred floats, representing the successive per 
iods of Indian, Dutch, English, and Ameri 
can occupation. 

Henry Hudson, during his exploration 
found the river occupied by two great 
branches of the aboriginal Indians, the Al 
gonquins at the mouth and in the lower 
river, and the powerful league of the Ire 
quois, or Five Nations, at its head. With 
a few slight exceptions, Hudson's reception 
was friendly, and both he and his crew ap- 
pear to have treated the Indians with con- 
sideration. It is certain that such conflicts 
as occurred were insignificant in comparison 
with the battle fought between the Canadian 
Indians under Champlain on the shores of 
Lake Champlain and a party of irequois 
Indians—a conflict which occurred only a 
few days before Hudson sailed inte New 








the “Soestdyk,” on which she was brought 
over from Holland, and lowered into the 
water, there was a general expression of 
surprise at her diminutive appearance; for 
she was actually no larger than a small har- 
bor tug. On rowing over to the craft and 
going aboard, however, it was at once evident that 
v hat she lacked in size, she more than made up in 
general staunchness and strength of construction 
Lluff of bow and high in the poop, as was the fashion 
in naval architecture of three hundred years ago; built 
of heavy oak timbers, and planked and decked with 
the same material, the “Half Moon” was well calcu- 
lated to stand the buffetings of long deep-sea voyages. 
Moreover. her underwater model is such, with its long 
clean run, that, although it must have been slow work 
beating to windward, it is certain that with the wind 
free and sheets started the little craft must have been 
good for say six knots, and possibly—under favorable 
circumstances—a little more than that. All the same, 
in view of the diminutive size and exceedingly cramped 
quarters of the “Half Moon,” one is filled with admira- 
tion for the daring and resourcefulness of the men 
who struck boldly to the northwestward in such a 
cockle shell of a boat, on voyages of many months’ 
duration and in a quest for a northwest passage, which 
must needs lead them on to dangerous coasts and amid 
treacherous shoals, of which there was no 

chart. beacon, or buoy, to give them 


Note the steel cradle in which the boat was carried on the deck of the “Soestdyk.” 


The transfer was made by the floating crane. 


“HALF MOON” BEING LIFTED FROM STEAMSHIP TO DOCK AT 


THE BROOKLYN NAVY YARD 


aggerated, upward slope of the after part of the main 
deck and of the quarter and poop decks above it, the 
effect of which was to give great elevation to the poop. 
Curious indeed to our eyes is this lofty structure; but 
it must have been an excellent position from which to 
navigate the ship. About four feet below the main 
deck is the “tween deck” or the “derdeck,” where the 
head room is so limited that the crew must have at 
times performed some of their duties on all fours 
Here are the two old-fashioned cannon, the primitive 
kitchen and berth for the cook, a bread room and 
berth for the steward, and a gunner’s room in which 
the powder was stored. Below is the hold, in which 
were stored the provisions, drinking water, cable, and 
cargo. The “Half Moon” carries three masts and a 
bowsprit. Below the latter is a curious square sail 
known as the “blind sail.” On the foremast are a 
foresail and a topsail. on the mainmast a mainsail and 
a main topsail, and on the mizzen is a lateen sail. 
The shrouds, stays, spars, and in fact the whole of the 
rigging, standing and running, is exceedingly strong, 


York Harbor. “The contrast between the 
French and the Dutch and English treat 
ment,” says the Hudson-Fulton Commission 
“led to the formation of the famous Coven 
ant Chain of friendship between the Indians 
and the latter, and prevented the French from ever 
obtaining a permanent foothold in the State of New 
York.” 

The Dutch, who succeeded the Indians as owners of 
what is now New York State, were in 1609 the leading 
commercial nation of the world, and Amsterdam, from 
which Hudson set sail, was its leading port. ‘he in- 
terest aroused among the early Dutch traders by Hud- 
scn’s voyage led to the erection, as early as 1613, of 
traders’ huts along the Hudson River. The first per- 
manent settlements were made at Fort Orange (Al 
bany) in 1624, and at New Amsterdam (New York) 
two years later. The colonial history of New Nether- 
land began with the landing on Manhattan Island of 
Peter Minuit, as the first Governor-General, in 1626 
Under New Netherland was included the territory 
between the Connecticut and Delaware rivers. The 
English took possession in 1664; surrendered to the 
Dutch in 1673; but once more gained possession, this 
time destined to be permanent, in 1674 

Henceforth New Netherland was to be known as New 
York, New Amsterdam as New York city, 
and New Orange as Albany; but the Dutch 





friendly guidance 

The “Half Moon” must be seen to be 
appreciated. Of 80 tons displacement, she is 
only 80 feet in length over all, 63 feet on 
the waterline, 16 feet 11 inches beam, 10 feet 
1 inch molded depth, and 714 feet draft of 
water She was built by a committee of 
patriotic Dutch citizens, who provided the 
necessary funds, her plans being drawn 
from original sketches and documents pre- 
pared by the late instructor of shipbuilding 
in the Dutch navy. In the parade up the 
Hudson River she will be manned by offi- 
cers and a crew from the Dutch ship of war 
‘Utrecht,” all dressed in the quaint cos- 
tumes of three hundred years ago. Forward 
is the raised forecastle, the sleeping place of 
the crew, provided with five berths. For- 
ward of this and below the bowsprit is the 
galley, an extraordinarily exposed and wet 
position, where, says tradition, the sailors 
were placed for punishment. At the after 
end of the boat on the main deck was the 
position for the steersman, whose head pro- 
jected through the steeply-sloping quarter 
deck above him and was protected by a curi- 
ous canopy. In front of the steersman were 
a compass, a sand glass, and a log glass. 
Upon the main deck and covered in by the 
steeply-sloping deck, known as the quar- 
ter deck, is the captain’s cabin. Under his 
berth, in an artistically bound chest, are the 
books which comprised the captain’s small 
library. Upon the diminutive table is a sea 
chart, a faithful reproduction of the one ex- 








origin of New York is still commemorated 
in such names as Brooklyn, Harlem. and 
Staten Island. Regarding this momentous 
change, the Commission is of the opinion 
that the merger of the Dutch and English 
régimes was accomplished more completely 
and naturally than a change of jurisdiction 
could have been made between almost any 
other two mations in the world; ‘or the 
Dutch were more closely allied to the old 
Anglo-Saxon stock from which the English 
are descended than any other living Euro- 
pean people. Intense rivais in commerce 
England and Holland had worked hand in 
hand for years for the liberties of Kurope, 
and there were radical bonds of sympathy 
between them, which contributed materially 
to the progress of the colony of New York 

The American or United States period be 
gan, of course, with the Declaration of Inde 
pendence on July 4th, 1776. The geo 
graphical position of the Hudson River 
which forms part of the great highway of 
travel from the Atlantic seaboard to the 
treat Lakes and Canadian territory, ren 
dered it strategically of the very highest im 
portance, and, therefore, the main object 
of contention between the opposing forces 
The British realized that if they could estab- 
lish complete possession of the Hudson Va! 
ley they would cut the colonies in two; and 
by, establishing a route of communication be- 
tween Canada and New York, they would 
be able to defeat the colonies in detail. The 
vast range of incidents connected with the 











isting copy, Mentioned by Shakespeare, 
vhich is in the British Museum. On the 
table also is a copy of the contract with 
tludson for his notable voyage, dated Janus 


View looking aft, showing the lofty pe »p, containing the steersman’s position and 


the cabins fof Hudson and his mate 


DECK VIEW OF THE “HALF MOON,” 


Hudson River Valley has rendered it neces 
sary for the Commission to confine the floats 
to the representation of events more imme- 
diately connected with New York city. 
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> FULTON AND HIS LIFE WORK. 


The fortheomire festivitis the first 
plete expioration of ¢ River by Henry 
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the late Russo-Japanese war. He proposed to float 
down upon the enemy two such torpedoes tied to 
gether by a line, which, being intercepted by an ene- 
my’s ship, would swing around, strike her sides, and 
explode. His most effective work in this field was the 


construction of a practical submarine or “plunging” 
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Propeller through a man-operated crank wheel, from 
which power was transmitted through bevel wheels to 
a propeller shaft running through the center of the 
boat. The steering, operation of the pump, ind the 
raising and lowering of the sail, were all accomplished 
from the interior by the methods shown in the accom- 


panying engraving. Fulton made an exhibi- 
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tion on the Seine, descending with one man, 
remaining twenty minutes below the water, 
and coming successfully to the surface. At 
Brest, in June, 1801, he descended with three 
men to a depth of twenty-five feet, and re- 
mained below for one hour, the air being re- 
newed from a reservoir of air under high 
pressure. On another occasion he attacked 
a specified boat in the harbor, attached one 
of his torpedoes, and blew the boat to pieces. 
This occurred in August, 1801. The signifi- 
cance of these exploits is enhanced when we 
bear in mind that the experiments above 
referred to were made to demonstrate to 
Napoleon 1. the value of Fulton’s invention 
for attack upon the English fleet. His plan 
was to build steamboats which were to act 
as tugs to tow the vessels containing Napo- 
leon’s army of invasion across the English 
Channel; and while the steamboats were to 
afford Napoleon an opportunity to strike a 
blow upon land with his army, Fulton’s sys- 
tem of submarines would enable the French 
navy to strike an equally telling blow by 
sea As the French government failed to 
accept Fulton’s submarine and torpedo in- 
ventions, he subsequently returned to Eng- 
land and laid his plans before the British 
government Mr. Pitt, the Prime Minister, 
was favorably impressed, and Fulton was 
given an opportunity to attack a brig which 
was anchored off Deal in the English Chan- 
nel He launched a torpedo, and by com- 
pletely destroying the vessel demonstrated 
to naval and military officers and to a large 
concourse of spectators the success of his 
invention. The British government, how- 








infty nm the ving year he went to 
gla o stu ’ ler his distinguished 
imin West, who subse- 

ted president of 
he Royal Acadet That Fulton was an artist of no 
the charatter of the 
and by the fact that 
at the Royal Academy and 
n Great Britain His own por- 
trait, painted by | rush, which’ now hangs in the 
Society of Mechanical Engi 
excellent piece of work, and 
ence of the master under 
profession, Fulton was an engineer and 
inventor at heart. Benjamin West's influence, coupled 
lal of personality and undoubted 
ocial eg brought him into touch with many lead- 
notably the Earl of Stanhope, 
in mechanical and physical science is 
vell know: On September 30th, 1793, Fulton wrote 
») the Karl, effering to make known to him his scheme 
lor moving ships by steam and his plan for an in 
operation of canals in the same 
year, also, he invented a mill for sawing marble and 
wher stone, and actually had one in operation near 
Torbay, Devonshire His interest in steam naviga- 
tion at this time is shown by a letter to Boulton @ 
Watt, dated Novem} ith, 1794, asking what would 
engine 


wat lhe 


where he met young Robert Owen, subse- 


which is designed to 
lette? was written from 
Manchestet 
quently known as the istinguished social reformer 
lulton interested Gwen in his plans for the more rapid 
wid cheaper excavation of canals, and they became co 


partoers tn his inventions 


Meanwhile he was writing 


brow a 


painting by Benjamin West in possession of Fulton’s grandson, Kobert 


Fulton Ludlow, of Claverack, N. Y. 
ROBERT FULTON; 1765-1816. 


boat, called the 


Nautilus.” This vessel, 6 feet in 
imeter and 20 feet long, was built of iron and cop- 
per, and in general outline resembled the modern sub- 
It was provided with a sail for surface navi- 


hiarine 








THE BRONZE MEDALLION OF ROBERT FULTON ON 
HIS MONUMENT IN TRINITY CHURCHYARD. 


gation, which could be folded back upon the boat when 
civing. To submerge the boat, water was admitted, 
which was removed by pumping when it was. desired 


to come to the surface. It was driven by means of-a 


ever, for obvious reasons, did not wish to 
encourage the development of submarine 
warfare, for they realized its great potential- 
ity. They offered Fulton a considerable re 
ward if he would suppress his plans forever. 
This he refused to do, saying to the committee that 
waited upon him: “I will never consent to let these 
inventions lie dormant, should my country at any time 
need them.” 

Fulton, again a resident in France, realizing that he 
bad failed to interest either government in his system 
of submarine warfare, turned to his favorite scheme, 
and bent his energies to the development of a practi- 
cal steamboat. He made application to the French gov- 
ernment, filing a description and plans of his boat, 
which have been preserved in the archives of the Con- 
servatoire des Arts et Métiers, Paris. The wide study 
of what had been done and was then being attempted 
in the development of the steamboat, with which Ful- 
ton prepared himself, is shown in these plans, and the 
reader is directed to the illustration of the boat, in the 
chapter on “Steamboats Prior to the Clermont,” which 
appears on page 221. The drawing is especially valuable 
for the light which it throws upon the “Clermont,” of 
which the original drawings have disappeared. The 
date of the letter to the French Commission was Janu- 
ary 25th, 1803. Fulton built a small boat, in which he 
placed his boiler and engine; but on the eve of his 
demonstration before the Commission, during a heavy 
wind. the craft, unable to carry its burden, broke in 
two, and the wreck sank to the bottom of the river. 
The engine, which was presumably the one ordered 
from Watt, seems to have come through the disaster 
unharmed: for Fulton immediately built another boat, 
66 feet long by 8 feet beam, and in August, 1803, made 
a fairly successful trial in the presence of members 
of the Institute and a crowd of onlookers. In spite of 
this demonstration, Fulton was doomed to 





’ rreatis« m Cana Navigation,” which 
appeared in 17% In 1797 he went to Paris 
where he obtaine two French patents for 
panoramas A lasting evidence of his work 
in this direction is to be found in the Rue 
des Panoramas and the Passage des Pano 
ramas in the Fren ipitaL Here he lived 
with the American Minister, Joel Barlow. of 
whom he painted an excellent portrait now 
ywned by h descendant, Robert Fulton 
Ludlow of Claverack, N. Y It was during 


bis residence in Paris that he began to turn 








disappointment; for the French government 
failed to take up his invention. But his 
star was now in the ascendant. The wheel 
of fortune took a turn in his direction, when 
Robert R. Livingston was sent to France to 
act for the United States in the matter of 
the Louisiana Purchase. This able man, who 
had himself already given much study to, 
and made several experiments in, the de- 
velopment of the steamboat, was quick to 
see the excellence of the Fulton plans, and 








! enius for inven ilmost exclusively became from that time on his ardent asso 
to the fleld with which | name was to be : ciate and never-failing backer. “Fulton had 
so honorably associated His first efforts genius, and Livingston had the genius to 
were directei to the invention of mear for -eive it”: an i 2 ing 
; : seans for Bullt of copper and iron; driven by a hand crank and propeller; was submerged perceive it”; and out of the combination of 
prosecuting submarine warfare He it by admitting water; air was replenished from a tank of compressed air ; interests thus formed, there was to emerge 
ss — ‘ remained under water 5 hours with three men aboard : 
vented a system of torpedoes operated by ! the undiseuted Inventor af the Grat unecesetal walamaiine. kit aatedated four years later that curious but capable lit- 
k wor and levised nethod of attacl ubmarine boat by 100 years and demonstrated by successful > ners » “er ” Pa otios , 4 & 
ve atta det diactate deat ak the Peomth anh tater af thy Maan tle craft, the Clermont practically identi 
which were wonderfully similar to those navy, the practical character of his vessel cal in design, and the lineal descendant of, 
vere used wit! uch disastro ffect ’ ’ 
ene | FULTON’S SUBMARINE THE “NAUTILUS.” 


the boat which steamed successfully on the 
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THE “CLERMONT’S” TRIAL TRIP: SEPTEMBER 24TH, 1909. 



































With the exception of the eecentric, valve gear, and starting and stopping mechanism, which were modernized in accordance with government requirements to ensure safe handling during the water 
parades, this replica is an exact copy of the original of 1807. 


The main parts of the engine were built by Watt In England In accordance with Fulton’s order of August 6, 1803, which called for “a cylinder of 24-horse-power double effect, the pist tag.ing 
a 4-foot stroke, the valves and movements for opening and shutting them, the air-pump piston and rod, the condenser with its communications to the cylinder. and air pumy rhe 
A frame and guides’ the cross-head: the bell-crank lever with its connecting rods to cross-head and crank wheels; the crank wheels, paddle wheels and shaft, and the flywheels 


and shaft with gear for driving the same, were all Fulton’s own design; and the arrangement was well adapted for keeping the weight low in his very narrow boat with 
ite small margin of stability. In the original engine the valves were probably operated by a vertical reciprocating rod, carrying pins which engaged the valve-trip- 
ping devices. 


(Drawn on board the replica of the “Clermont” by the artist of the SCIENTIFIC AMPRICAN,) 


THE ENGINE OF THE “CLERMONT.” 
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river Seine. Preliminary to our description « er 
mont,” it ie well to make it clear that Rebe hulton is 
entirely free from any charge of | it ha 
been asserted thai, because ult ed the work 
both of Symington on the Clyde 1 | on the Dela 
ware, and was familiar with | plans as left in 
charge of Aaron Vail, U.5 I | at L’Orient, France, 
it was from these sources that he derived the design 
of the “Clermont Ni while it is true that Fulton 
was in touch witl hese men and their work, and 
probably saw their eamboats in operation, there is 


nothing in the ‘ f the Clermont” to indicate 
that her hul! and the general arrangement of her en- 
gine were ot t esign of Fulton himself. On the 
contrary, there is abundant written evidence that the 
form of the boat and the connections from the cylin 


dey to the paddle wheels were Fulton's. This is said 
with due appreciation of the fact that Fulton went to 
Boulton & Watt at Birmingham, England, for the 
exsential parts of his engine They were the fore 


most engine builders of their day; and 
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from the original plans, in order to comply with the 
requirements of the government inspectors and se- 
cure a reliable boat, suitable for the purposes of the 
Commnission Hence, in the interests of historical 
accuracy, it is advisable to note that the motive power 
departs in some respects from Fulton's original de- 
sign, although in the main it is a faithful reproduc- 
tion. This is particularly true of the eccentric, valve 
gear, cut-off, and starting and stopping devices; and 
it takes only a glance at our drawing to see that these 
parts belong to a later period, and are practically 
similar to those now in use on walking-beam engines. 
In the drawings of the boat on the Seine, the vaive 
gear and the air pump are shown to have been oper- 
ated by levers and quadrants. Probably Fulton used 
the ‘“‘tappets and tappet rod,” which were current prac- 
tice for working the valves in Boulton & Watt en- 
gines. Another change is in the boiler, which in the 
original “Clermont” was built of copper, and carried a 
pressure of probably not more than three to five 
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V-shaped at and below the waterline, but above the 
water was carried out with a square overhang. This 
form was decided upon by Fulton as the result of 
tewing experiments with models which he carried out 
himself; and he seems to have been of the decided 
opinion that this was the best form to secure the de 
sired speed. She was provided with a limited amount 
of sail, of which, at least on her first trip, she seems 
to have made but little, if any, use. The paddle 
wheels, 15 feet in diameter, were uncovered, and con 
sequently, if any breeze were blowing, the passengers 
were pretty well drenched with water. 

Let it not for a moment be imagined that the pub 
lic of that day had the least appreciation either of 
the genius of Fulton or the momentous character of 
the work he was doing. When, on Monday, August 
17th, the little craft cast loose from her moorings 
near the old State’s Prison, which stood on the square 
now bounded by Washington, West 10th, West, and 
Charles Streets, many of the thousands that lined the 
shore of the river had come to deride 
“Fulton’s Folly”; and he made his 





it was'a wise step on Fulton’s part to 
order the cylinder, condenser, and air- 
pump from a first-class firm Both 
Fitch and Symington, it is true, de- 
signed and built their own engines 
throughout: but this fact does not in- 
validate Fulton’s claim to be considered 
irchitect of the “Cler- 
mont”-—-a boat which was quite unlike 


as the naval 


any other that had been built, and that 
was so well designed as to prove a 
thorough commercial success 

While Fulton was yet in Paris and a 
few days before the trial of his boat 








preparations for the start to the accom- 
paniment of jeers and catcalls. At 1 
o'clock the hawser was drawn in, the 
throttle was opened, and then, amid the 
curious hush which immediately fell 
upon the multitude, the side wheels be- 
gan to turn, and with Fulton at the 
helm the “Clermont” moved slowly out 
into midstream and headed north for 
Albany. Skepticism gave way to appro- 
bation and delight, and amid thunders 
of applause the “Clermont” moved 
slowly up the river, and was finally 








on the Seine, he again wrote to Boul- 
ton & Wat!, asking them to build him his death 
an engine, which he no doubt intended 
for the boat that he had in mind to 
build on his forthcoming return t 
America. On the date of August 6th, 1803, his let- 
ter says Will you be so good as to make me a 
cylinder of a 24-horse-power double effect, piston mak- 
ing a 4-foot stroke? Also the piston and piston rod, 
the Vaives and movements for opening and shutting 
them, the air pump piston and rod, the condenser with 
its communications to the cylinder and air pump. The 
bottom of the cylinder cast in form as in the drawing 
and the dispositions of the parts as near as possible 
as they stand in the drawing. The other parts can 
be made at New York. . . . The situation for 
which this engine is designed and the machinery to 
be combined with it, will not admit of placing the Con 
denser under the cylinder as usual.” The drawing 
which accompanied this letter showed the condenser 
placed forward of the cylinder, and not underneath 
it, as was the practice in the Boulton & Watt engines 
Mr. H. H. Supilee, who has probably given a more 
thorough study to this phase of the subject than any 
other investigator, is of the opinion that Fulton wished 
to place his cylinder directly upon the floor of the 
beat, in order to keep its weight as low as possible. 


diameter; engine cylinder, 4 feet diameter, 4 feet siroke; 
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pounds above the atmosphere. In the “Clermont” 
of 1907, the boiler, in order to meet the gov- 
ernment requirements, is built of steel, and car- 
ries twenty pounds pressure. With these exceptions 
in mind, the visitor to the “Clermont” may be satis- 
fied, both as regards the hull and the engines, that 
she looks very much as she did on her first mem- 
orable trip up the Hudson. Fulton’s design, if we 
consider the crude condition of the art in those days, 
is creditable, and it is a noteworthy fact that if we 
raise the bell-crank lever above the cylinder, we have 
an engine which is remarkably like the walking-beam 
engine of the present day. Fulton, however, wished 
to keep his weights low in the boat; and the plan 
adopted is admirable for this purpose. Two connect- 
ing rods from the crosshead are coupled to a bell- 
crank A-shaped pair of levers, from the top of each 
of which a connecting rod transmits the motion to a 
pair of crank spur wheels upon the inboard ends of 
the paddle-wheel shafts. In order to carry the engines 
over the dead centers, Fulton provided a pair of fly- 
wheels, which were carried upon separate counter- 








lost to sight in the upper reaches of the 


Designed by Fulton for the United States Navy: launched In 1814 and completed shortly after mee ’ a é : 
Length, 156 feet; beam, 56 feet; depth, 20 feet; paddle she § feet river. At 1 o’clock on Tuesday the lit- 
speed, 4% knots. 


16 fee 
tle vessel tied up at Clermont Dock, the 


landing for Chancellor Livingston's 

place, having covered the 110 miles from 
New York against the wind at an average speed of 4.6 
miles an hour. Resuming the journey at 9 o’clock on 
Wednesday morning, the “Clermont” reached Albany, 
49 miles distant, at 5 P.M., the running time for the 
whole distance having been 32 hours, which gave an 
average speed of a little over 414 miles per hour. 

We have shown in another chapter how phenomenal 
was the development of steam navigation on the Hud- 
son River as inaugurated by this eventful trip, a de- 
velopment in which Fulton took a leading part. In 
1812 he put his first ferryboat in commission, although 
to Stevens must be given the credit for having started 
a ferry to Hoboken in the previous year. The boat, 
which was double-hulled, made her landings at « 
hinged, floating bridge, to which she was guided by 
lines of piling. Fulton was thus the originator of 
our present system of ferryboats. In 1810 we find him 
befare President Madison explaining his models and 
plans for torpedo warfare. In March, 1814, Congress 
authorized the construction of a steam war vessel to 
be built from Fulton’s plans. This, the first steam 
warship in the world, was constructed with a double 























This view shows the engine B, driving paddle wheel C in a central waterway; the 
boller A; and the massive wooden side protection EF, 5 i 
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We are inclined. to agree with him: for the original 
beam of the “Clermont,” which was only 13 feet, ren- 
dered her laterally very unstable. Furthermore, the 
boat on the Seine, which doubtless formed the basis 
of the design of the “Clermont,” shows the condenser 
separate from the cylinder. There can be no doubt, 
after reading the Boulton & Watt letter, that Fulton 
had the outlines of the “Clermont” engine clearly in 
his mind, and its general similarity to the engine of 
the boat on the Seine is strong evidence that the 
“Clermont’s” engines were, at least as to their gen- 
eral plan and.connections, original with Fulton. On 
the other hand, the drawings which accompanied Ful 
ton’s patent of 1809 show the condenser placed be- 
neath the cylinder, a construction which has been fol- 
lowed in the replica of the engine 

in drawing the plans, it was found that, since the 
replica of the “Clermont” would have a considerable 
number of people aboard during the festivities, pa- 


rades, etc., it would be necessary to depart somewhat 


5 feet in thickness. 


shafts, rotated by means of pinions secured at their 
inboard ends. The air pump and feed pump are oper- 
ated through connections from the bell-crank levers, 
as shown. 

About the correctness of tho design of the replic 
of the hull of the “Clermont,” there can be no doubt 
whatever. The plans, drawn by Frank E. Kirby and 
J. W. Millard, are based upon a letter of Fulton’s, 
which reads: “My first steamboat on the Hudson 
River was 150 feet long, 13 feet wide, drawing 2 feet 
of water, bow and stern 60 degrees”; and upon the 
second enrollment of the “Clermont,” on file in the 
New York Custom House, which describes the vessel 
as having “one deck, and two masts,” and gives her 
dimensions as 149 feet length, 17 feet 11 inches 
breadth, and 7 feet depii). The enlargement in beam 
‘es due to later changes which were found necessary to 
inerease the vessel's stability. The “Clermont,” as orig- 
inally designed, had therefore a long narrow hull, with 
parallel sides; a V-shaped bow; and a stern which was 


The armament consisted of twenty 32-pounder guns. The plans provided also for two 
100-pound submarine guns for attacking the enemy below the water-line. 


GUN DECK OF THE “DEMOLOGOS.” 


hull. Its dimensions were: Length 156 feet, breadth 
56 feet, depth 20 feet. The paddle wheel, 16 feet in 
diameter, was driven by an engine, whose cylinder 
was 48 inches in diameter by 5 feet stroke. As 
will be seen from our drawing, the sides of the “De- 
mologos,” as she was called, were strengthened by 
massing heavy timbers, until a thickness of five feet 
was reached. She mounted twenty 32-pounder guns 
on the gun deck. Fulton, who was present at the 
launching of the vessel on October 29th, 1814, did 
not live to see. her completed; indeed, it was his 
devotion to the work of her construction, which led 
him to spend many hours on her deck in the winter 
time, when he was troubled with a heavy cold, that 
brought about his death, which occurred February 
25rd, 1815, at his home in what is now Battery Place. 
He was buried in the Livingston vault on the south 
side of Trinity Church, and to the northwest of the 
monument and tablet erected to his memory by the 
American Society of Mechanical Engineers in 1901. 
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Correspondence, 
THE NUMBER OF OUR ANCESTORS. 
To the Editor of the Screntiric AMERICAN: 

The search for truth is said to be often of more 
benefit than its attainment; and I am glad to see that 
a solution of the problem is beginning to emerge out 
of darkness, thanks to Mr. Eckles’s letter in your issue 
ef August 21st, although it only lifts a corner of the 
curtain. ° 

He proves what I have thought all along, that peo- 
ple are far more closely related than is generally sup- 
posed, but there is another side to the problem he 
does not touch. 

Consider the five or six distinct races of mankind, 
and the different nations of the world; such isolated 
people as the Japanese, Chinese, South Sea Islanders, 
Eskimo, Thibetans, and many detached tribes of India, 
Africa, and the other continents and islands. Must 
there not be thousands, not to say millions, of people 
living to-day who have not the least commingling of 
blood in their veins for thousands of years at least? 

Suppose we say that there are only twenty different 
people, a very conservative estimate, and take one 
from each as totally unrelated to the others for say 
one thousand years past, and reduce the number of 
their estimated progenitors (1,094 millions) to 10 per 
cent to meet Mr. Eckles’s blood-relationship (a very 
generous allowance, as the isolation of groups works 
both ways, and tends to keep distant communities 
apart), and we arrive at 2,000 millions living at that 
the 1,500 millions of to-day. 

A. K. VENNING. 


date against 
Los Angeles, Cal. 
WHAT IS HEAT LIGHTNING? 
To the Editor of the Screntiric AMERICAN: 

I note in your issue of August 28th a communica- 
tion from Mr. A. Graham of Topeka, Kan., regarding 
the classification of lightning. I had the opportunity 
several years ago of proving that the so-called “sheet” 
or “heat” lightning is nothing more or less than a 
reflection, as he states, of the regular “chain” light- 
ning. 

I had a discussion with the man in the telegraph of- 
fice in a small town on a railroad running directly east 
and west, regarding what he called “heat” lightning. 
I maintained that it was lightning flashes so far away 
or so high in the clouds, that we could neither see the 
flash itself nor hear the thunder. 

During the whole summer we watched the storms 
very closely; practically all of them came from the 
west; so we were able, by calling up the operators in 
the different stations, to tell just what was actually 
occurring, and in every single instance we could find 
other operators near us reporting “sheet” lightning, 
while those at twenty-five, thirty, forty, and even fifty 
miles off were reporting regular lightning, accompan- 
ied with thunder. 

It is the writer’s opinion, based upon the observa- 
tion of that summer, that there is but one kind of 
lightning, viz., that which we see reaching from cloud 
to cloud or from cloud to earth when the storm is 
near by. The same kind, in fact, that we can ourselves 
produce on a miniature seale between points of a 
spark plug in an automobile engine cylinder. The 
appearance of so-called “heat” lightning is very easily 
produced on a cloudy or foggy night, by the jumping 
ef a trolley wheel from its wire, thus making an are 
that throws its reflection on the clouds. 

Pontiac, Mich. A. R. Wetcnu. 

ee 

HOW FINGER AND THUMB MARKS WERE DISCOVERED 
THROUGH A PHOTOGRAPHIC PROOF. 

To the Editor of the Screntiric AMERICAN: 

A few weeks ago a photographic proof upon a piece 
of gelatine printing-out paper was given to the writer 
to tone with other photographic prints, in the usual 
chloride of gold and borax toning baths. No particu- 
lar attention was paid to this print. It was treated 
the same as the others, namely, washed well, toned, 
fixed, and washed well again for half an hour. 

The prints were all squeeged upon thoroughly- 
cleaned ferrotype plates. When the prints were dry 
they were lifted in the usual way, by inserting the tip 
of a jack-knife blade at one corner, and pulled off. 
Every print came off perfectly clean, leaving no im- 
Pression upon the ferrotype plate, except the proof 
that had been toned. Upon examining the part where 
this proof had been dried, it was discovered that quite 
4 humber of mixed finger marks were clearly discerni- 
ble upon the ferrotype plate, although not visible in 
the print. The explanation appears to be this: Gela- 
tine being a colloid body, the greasy matter, lactic 
acid, and sodium chloride contained in the perspira- 
tion of the skin became impressed and retained upon 
the gelatine surface, although not sufficiently to be- 
come visible to the human eye. Traces of lactate and 
chloride of silver being formed, became partly washed 
out previous to toning, and completely dissolved upon 
fixing, but the greasy matter remained. This too 
Would become more perfectly retained when the gela- 
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tine came in contact with water; the result being that 
the greasy matter, not being affected by any of the 
chemicals used in toning and fixing, became manifest 
when the print dried down upon the ferrotype plate, 
leaving this greasy matter upon the japan, thus giv- 
ing an admirable clue in the line of detection. 
New York, N. Y. A. J. JARMAN. 
—____—_—_—>+ 0+ 2 - - 


ELECTRICAL FIREBALLS: WHAT ARE THEY? 
To the Editor of the Screntiric AMERICAN: 

This question, that I sent to the English Mechanic 
and which was published in that journal on July 30th, 
page 618, letter 576, brought out a number of very 
interesting answers in subsequent numbers of the same 
paper, notably in those of August 13th and August 
20th; and if your correspondent, Mr. A. A. Graham, 
who writes the article on “Lightning” in the Scren- 
TiFIc AMERICAN for August 28th, will take the trouble 
to read the letters mentioned, in the English Me- 
chanic, he may have occasion to modify his opinion 
regarding “electrical fireballs.” 

Mr. Graham says: “The recorded instances of fire- 
bells are so rare and questionable, with no evidence of 
their electrical nature, that the information is not 
sufficient to enable one to form even a belief in their 
occurrence.” 

While entertaining very much the same belief as 
Mr. Graham, | received a letter from a very intelligent 
lady, who is spending the summer in a bungalow situ- 
ated in the pine woods bordering on Buzzard’s Bay, 
Massachusetts. 

She writes as follows: “I was awakened about 2 
o'clock by bearing rain, and rose to close the windows. 
The darkness was appalling. There was a flash of 
lightning and a loud peal of thunder, and as I got 
to the window I saw a luminous ball descending, some 
distance away, and when I looked again some minutes 
after, there were numerous luminous bodies along the 
roof of a house about fifty feet away; but these lights 
were stationary, and I watched them till the first 
streaks of day.” 

Of course, we know very well what the immovable 
lights were. The St. Elmo fire, an electrical appear- 
ance, is quite commonly seen on the masts and spars 
of vessels, and on projecting points of high buildings; 
but the fireball is a very different affair, and there 
seems to be abundant evidence of its occurrence, that 
is, if such scientific men as Arago, Humboldt, Flam- 
marion, and E. B. Dunn of the U. S. Weather Bureau 
may be considered good authority; and in addition to 
these, letter 59 in the English Mechanic of August 
20th, from Edwin Holmes, a member of the Royal 
Astronomical Society, who describes a fireball that he 
witnessed himself, may serve to satisfy Mr. Graham 
that such things as fireballs are not entirely decep- 
tive appearances; and I would be very glad myself 
tu hear from readers of the Scientiric AMERICAN what 
they know about them. J. D. Hyarr. 

New Rochelle, N. Y. 


DOES MUNICIPAL OWNERSHIP PAY? 
To the Editor of the Scientiric AMERICAN: 

In your issue of August 21st, second column on page 
123, you speak of the effect that the electrifying of the 
London tramways has had on the passenger receipts 
of the Great Eastern Railway of England. You make 
the following statement: 

“The Council Tramways are a municipal undertak- 
ing, and while giving good service, have been run 
hitherto at a loss, the deficit being paid out of the 
rates.” 

As a matter of fact, the report presented a few 
months ago by the London County Council on the re- 
sults of the year 1907-8, showed that the gross re- 
ceipts were £1,663,000 ($8,315,000), which was a sur- 
plus on working of £493,000 ($2,465,000) and a net 
surplus after payment of interest on capital outlay 
and providing for the repayment of debt of £45,406 
($227,030). The latter amount was carried to the re- 
newals fund. 

There has been such a persistent attempt to depre- 
cate municipal ownership throughout the United 
States, that it is hard to find justice given the sub- 
ject. This attempt to mold public opinion through 
the press has been largely brought about by a “press 
bureau,” maintained for that special purpose. While 
I am personally of the opinion that municipal owner- 
ship in the United States would result in failure (be- 
cause of the deplorable amount of graft and corruption 
ir the administration of municipal affairs) yet it does 
seem as though municipal ownership per se should be 
given fair show. ArtTuur J. Cramp. 

Chicago, Ill. 

EDITORIAL ADDENDUM TO LETTER, 

We appreciate the tone as well as the substance of 
this correction, and regret that we had not noticed 
the later report quoted. The note was based on a 
general impression, which was however corréct as to 
the deficits in administration of the L. C. C. tramways 
in former years. While we are desirous of treating 


the question of municipal ownership as impartially as 
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possible, however, we would point out that even in 
the report mentioned, the net surplus was carried 
over to renewals fund, with the probability that it 
would be more than used up in the ensuing year. 
The only justification of municipal trading, in our 
opinion, is that it should be carried on at a profit, the 
profit going to the relief of the rates. Since the above- 
mentioned surplus was not so used, it can hardly be 
considered as a profit; besides which, it does not rep 
resent interest upon the capital expenditure of the 
Council at a rate upon which any private corporation 
could survive. 


oo 
SUPERSENSITIVENESS OF THE BLIND. 
To the Editor of the Scientiric AMERICAN: 

In a recent issue of the Screnrivic AMERICAN, 1 
noticed ah article on the supersensitiveness of the 
blind, in which cases were cited of remarkable acute- 
ness of the remaining four senses. The article in 
question calls to mind a notable experience | had in 
New York city in 1896. 

It will be recalled by thousands of people that the 
late Charles Broadway Rouss, the blind merchant of 
that city, offered one million dollars to anyone who 
would restore his sight. The offer was sensational 
and was widely circulated in every civilized nation. 
Thousands of letters, written in many languages, 
poured into the big Broadway store suggesting reme- 
dies, and the blind merchant was besieged by many 
offering treatments for the restoration of his sight. 
Rouss, although blind, was a busy man, always at his 
desk directing the affairs of his great establishment. 
He was too busy to take treatments, he declared, and 
so he selected a substitute whose name was Martin 
and who was alike blind from atrophy of the optic 


nerve. He was too poor to pay for treatments and 
was glad to act as a substitute for the millionaire 
who agreed to defray under- 
stood that Rouss would that 
would benefit Martin. 

I made arrangements with Rouss for the treatment 
of Martin and, accordingly, Martin came to my resi- 
about two months. The treat- 
from a primary battery of tay 
The files of the New York World of 
(since changed to American) 


his expenses. It was 


undergo any treatment 


dence every day for 
ment was electrical 
own invention. 
July 31st, and Journal 
of August ist, 1896, will show that my treatment of 
the case became quite sensational. I believed that 
Martin had made some slight improvement and might 
regain his sight. I finally gave up the case, however, 
deciding with all oculists that atrophy of the optic 
nerve is incurable. 

Martin was a native of New York city and had been 
blind nine years. He was of a fearless and impetu- 
ous disposition, and went about over the city without 
a guide. He passed up, down, and across the great 
thoroughfares frequently and only a few times col 
lided with a bicycle, which vehicle he detested. [| 
was with him on occasions when I marveled at the 
perfect freedom with which he walked along the 
crowded streets, showing not the slightest timidity 
and requiring no aid whatever from me. 

Once I left my residence on 22nd Street near Eighth 
Avenue with Martin for a walk through the city to 
Third Avenue and thence down town. In passing he 
would name with great accuracy the streets and nota- 
ble buildings. His eyes showed no indication of blind- 
ness and no one suspected that he was blind. I was 
amazed to see him cross Broadway at 14th Street with 
perfect ease, and imagine my astonishment when he 
shied around some timbers that had been set up 
across a sidewalk to prop the wall of a building under 
going repairs. He got off and on street cars without 
a blunder and made his way across crowded streets 
blindness. He used no 
his way with his hands. Had I not 
blind I would have be 


without cane 
nor did he feel 
known that he was 
lieved he was feigning 

I asked him how he knew his way and avoided col- 
lisions, and he invariably told me he did not know 
He only knew that he cared nothing for his life, and 
often remarked that he would rather be dead than 
blind. He seemed to be guided by what I shall term 
a miraculous instinct superinduced by a subconscious 
mental condition. I am inclined to the belief, in 
the absence of a better theory, that he was directed 
by what Hudson terms “the subjective mind.” 

Arbuckle, Cal. Water W. Ferrs. 
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Owing to the careful adjustment and regulation of 
temperature necessary in bacteriological incubators, a 
new incubator has recently been built which wij) be 
heated by electricity, and which it is expected will thus 
with incubators 
Incandescent lamps are used in the heater to 
maintain the required temperature. A new mercury 
regulator controls the lamps. The instrument 
tested quite recently for a run of forty-five days, and 
the variations in temperature during this time were 
practically nothing. The incubator is formed with a 
triple wall, providing a water jacket and an air space, 
and is covered with asbestos finished in white ename! 


betraying his 


actually 


overcome the difficulties gas-heated 


new 


was 
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scene iets tei the growing demand rhe “Car of Neptune” was built 


| DEVELOPMENT OF THE HUDSON { ,“hisinona in isis iit vow no to 
} 
L 


RIVER STEAMBOAT. expected that so profitable a venture would be allowed 


to pa unchallenged, and a company was formed at 

Pisin taae : Albany which built two boats to run in opposition to 

In that broad f tivit which is cov the Fulton line Fulton and Livingston, however, were 
ered | the ter f ‘ here is probably no granted a perpetual injunction against the opposition 
produ ‘ ( tion that company, and the two vessels were turned over to 
bears more haracteristics than Fulton and broken up Rendered thus doubly secure 
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inger,” from the Battery across the Bay to Elizabeth. 
town, N. J Robert R. Livingston, Fulton’s backer and 
close associate, died in 1814, and Fulton on ebruary 
24th, 1815 

There can be no doubt that the monopoly granted 
to Fulton served to delay the development both of the 
steamboat and of river transportation in general. The 
decision of the Supreme Court in 1824 opened the 
river to steam navigation by boats propelled “by fire 
or steam,” and forthwith the improvement of the 
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Length, 13% t it feet; d h, Sig feet Eng s: Cylinders, 16-inch Length, 180 t; beam, 28 feet; depth, 9 feet Driven by two engir Cylinders, 42-inch diameter by 10-foot 
1 30-1 i t 4-foot rok Altered in 1852, and renamed stroke. Carried two boilers on each guard In August, 1852, ran from New York to Albany 
Ont Brok r ISv4 in 9 hours and 49 minutes 
THE “COMMERCE.” 1825. THE “CHAMPLAIN.” 1832 

the American river steamboat Also, we venture the in the possession of their exclusive rights in the steamboat began to go forward by leaps and bounds. 
a:sertion thai there is no type of passenger vessel State of New York, Fulton and Livingston took out The original North River Company was at once con- 
piying upon river, lake, or ocean that presents such a additional patents, and settled down to the develop fronted by opposition lines. The Hudson River Line 
perfect picture of graceful lines and contour, or car ment of the river carrying trade Not much is known built three boats, the “Constitution,” “Constellation,” 
ries such a suggestion of speed as the American river cf the four successors to the “Clermont” mentioned and “Independence,” and certain people in Albany set 
sieamboat That it should how such undisputed above, beyond the fact that the weakness of construc- afloat the “De Witt Clinton.” The year 1824 is nota- 
beauty is surprising hen we bear in mind that this tion, which was evident in the “Clermont,” was reme- ble for the launching of the first steamboat to carry 
type of boat has been developed during the past hun died. The rectangular cross section was abandoned compound engines, the “Henry Eckford.” The cylin- 
dred years along lines of the rictest utility, and a keel and keelsons were introduced to give the longi- ders were 12 and 24 inches in diameter, and the stroke 
under the stress of the most severe competition; a tudinal stiffness; the flat bottom was abandoned in 4 feet The new type of engine gave satisfaction, and 

mpetition whose intensity has not been exceeded favor of a dead rise, and the bilge was given the it was used in several vessels, including the “Com- 
even in the construction of the competing railroads rounded form which characterizes the later vessels merce,” launched in 1825, of which we present an illus. 
which have thrown their elaborate network over the In 1811 Aaron Ogden, Governor of New Jersey, peti tration, and the “Sun” of about the same date. The 
face of the country Every one of the peculiar chara tioned the New York Legislature against the Fulton dimensions of the “Commerce” show the trend of de- 
teristics of river steamboats has been due, not to monopoly, but was unsuccessful. He built a steam velopment She was of less length than the “Cler- 
the mere c: the builder, but rather to certain boat called the “Sea Horse,” to run between Elizabeth mont,’ 130 feet as against 150 feet, but of nearly twice 
exacting physical conditions of the work which had town, N. J., and New York city, and this vessel is the beam, the “Clermont” having been altogether too 
to be done The shoal draft, the wide overhanging credited by John H. Morrison in his “History of Steam narrow for stability Her engines had cylinders 16 
guards, and even that distinctively American survival Navigation” with being fitted with an engine that was and 30 inches in diameter by 4 feet stroke. Altered 
{we had aimost said anachronism the walking-beam the pioneer of the American beam engine Subse- 1852 and renamed “Ontario,” this remarkable vessel 
engine, are instances of “the survival of the fittest quently, Livingston and Fulton gave Ogden permis- was not finally broken up until the year 1894. The 
after one hundred years of endeavor to find the best sion to run his steamboat on his ferry route for a “Sun,” whose engines were of the same compound 
type of boat for this work period of ten years. Out of this arrangement came the model and of the same dimensions, is credited with 

The successful trip of the “Clermont to Albany litigation, ultimately carried to the United States Su having made the trip from New York to Albany in 
in 1807, in the then incredibly brief time of 32 hours preme Court, by which the steamboat monopoly, which the year 1826 in twelve hours and sixteen minutes, 
brought the new system of transportation into imme had existed for seventeen years, was broken. One of with thirteen landings, so that in the intervening nine- 
diate favor, and the growth of traffic, in spite of the the most active opponents of the Fulton-Livingston in- teen years since the voyage of the “Clermont,” the 
fare of $7 for the single trip, was such as to warrant terests was “Commodore” Vanderbilt, who in the early time of passage had been reduced about two-thirds. 
the construction of four additional steamboats to meet 20's was operating two boats, the “Bellona” and “Stoud- The year 1826 is notable for the fact that John Ste- 
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Length, 265 feet; beam 


THE “ALIDA.” 1847, 


) feet; depth, 10 feet. Kngtr 56-inch diameter by 12-foot stroke. The boilers, as in all the boats of this period, were ongeens upon the guards, outside of the 
bull. On May 5, 1848, 1 ran New York to Hudson, 116% wiles, in 5 hours and 20 minutes at speed of 21.8 miles per hour. 
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yens, the Fulton monopoly having been broken, en- 
tered the Hudson River passenger business, and ap- 
plied his genius to the design of engines and steam- 
poats; and it is doubtful if anyone who worked at 
the problem in the first half century succeeding Ful- 
ton has left a deeper impress. Possessed of a natural 
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It was at about this time that the practice was fol- 
lowed in some of the steamboats of providing two sepa- 
rate engines, one for each paddle wheel. The “North 
America,” above referred to, had engines of this kind, 
as did the “Champlain,” 1832, which is shown in one 
of our illustrations. The “Champlain” also illustrates 
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wonderful development in the speed of the Hudson 
River steamboat. At that time there were no steam 
vessels anywhere in the world that could approach 
these famous craft in speed, and that American ship- 
builders and engineers should have gained such a com- 
manding lead over the Old World is to be attributed 





























As originally built in 1861: Length was 260 feet; beam, 34% feet; depth, As originally built in 1880: Length, 285 feet; beam, 40 feet; depth, 11%4 feet, Cylinder, 75-inch diameter ; 
101% feet Engin« Cylinder, 62-inch diameter by 12-foot stroke. stroke, 12 feet. Subsequently lengthened to 325 feet. Has feathering paddle-wheels On October 
Vessel rebuilt in 1875 and 1881. On August 7th, 1874, ran from New 22d, 1880, ran from 22d Street, New York, to Poughkeepsie, 72% miles, in 3 hours 8 minutes, at 
York to Poughkeepsie, 74% miles, in 3 hours and 19 minutes at speed of speed of 25.26 miles per hour. The “Albany” and the “New York” were the first large Hudson River 
Yu.54 miles per hour boats to be built of iron 


THE “MARY POWELL.” 1861. 


gift for engineering, and being a man of wealth and 
the owner of works of his own, he approached all 
problems from the scientific standpoint, carrying on 
careful experimental work before he started the con- 
struction of the full-sized engine or boat. To him we 
owe the present open-skeleton walking beam, with its 
inclosing wrought-iron strap. In his new “Philadel- 


THE “ALBANY.” 1880. 


another point of current practice in the possession of 
four separate boilers, one carried forward and one 
aft of the wheel house on the guards on each side of 
the vessel. The “four-pipe boats” with their two oscil- 
lating walking beams must have presented an odd 
appearance to the people of that day, who were accus- 
tomed to the one- and the two-pipe practice of the 


to the facilities afforded by our magnificent rivers, 
to the keen competition between the various com. 
panies, and to the fact that then as now it is the fast- 
est means of conveyance that wins the popular favor 
Two of the swiftest boats of the day were the “Swal 
low,” which was built for the original North River 
line, and the “Rochester,” built in the same year, 1836, 
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Length, 412 feet; beam, 50 feet; draft, 8 feet. Beam engine, cylinder, 81-inch diameter, 12-foot stroke. Horse-power, 3,800. 


rooms. The dining-room can seat 300 guests. 


phia,” 1826, he introduced the practice of carrying the 
boilers outside the boat upon the guards; and in her 
engine he introduced balanced poppet valves and 
wrought-iron side pipes. In the following year he in- 
troduced (in the “North America’) for the first time 
the familiar truss or “hog frame” for stiffening the 
hull, a device which has survived in the Hudson River 
Steamboat to the present day. 


THE “ADIRONDACK” FOR NIGHT SERVICE. 1896, 


previous years. The next vessel to make a consider- 
able cut in the running time to Albany after the per- 
formance of the “Sun” was the “Novelty,” which on 
May 31st, 1832, ran from Albany to New York in nine 
heurs and forty-seven minutes. On August 23rd of 
the same year, the “Champlain” made the run north 
in nine hours and forty-nine minutes. 

The period from 1830 to 1840 was marked by a truly 


Speed, maximum 20% miles per hour. Contains 350 state- 


There are four decks for the accommodation of passengers. 


for the People’s Line, which was started in 1835. The 
“Swallow,” after frequent alterations to engines and 
hull, with a view to increase of speed, was finaily 
equipped with a cylinder of the huge diameter for 
those days of 52 inches, and the “Rochester” with one 
of 50 inches diameter. The particulars of these boats 
as given by Morrison show to what an advanced stage 
(Continued on page 227.) 























Length 390 feet: beam, 43 feet; width over guards, 82 feet; draft, 7% feet. Inclined engine ; 
ol i5-inch high pressure, two 70-inch low pressure cylinders, with 7-foot stroke. 
Steam, 170 pounds. Speed on trial trip, 24.5 miles per hour. Has six 


Ler gth, 348 feet; beam, 42 


feet: draft, 7% feet. Beam engine, cylinder 75-inch diameter by 


12-foot stroke. Has feathering paddle wheels. This vessel has the finest 
underwater body of all the Hudgon River boats. Her maximum 


speed is 23% knots. 
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decks, four of which comfortably accommodate 5,000 passengers. 


THE “HENDRICK HUDSON,” 1906. DAY SERVICE, THE “ROBERT FULTON.” 1909. DAY SERVICE. 
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; ~ 790 was placed in regular service on the Delaware velt, John Stevens, and Chancellor Livingston, had 
AMERICAN STEAMBOATS PRIOR as a packet, its sailing dates being advertised in the side chain wheels driven by a steam engine It was ' 
} ocal press tried successfully in October, 1798, and with the Span 
) TO THE sé CLERMON rhe sixth steamboat, a stern-wheeler, built by Capt ish Minister on board as a guest made three miles an 
} Samuel Morey of Connecticut, sailed from Hartford heur 
, io New York, with Chancellor Livingston and others The twelfth steamboat, built by Col. John Stevens, 
lt is « Robert Fulton on board, in 1794 . was a 25-foot flat-bottomed boat, which was driven by 
that. ii ‘ ptatio © to do, con- rhe seventh steamboat, by Fitch, tried on the old a screw propeller on the Hudson River at a speed of 
quent upor é wit four miles per hour in 1803 and 1804. H 
tie ( mor ! ‘ The thirteenth steamboat, built in ( 
tinetio il inven 1804 by Stevens, was propelled by twin 
to iS pe screws at a speed of seven to eight miles } 
’ Hi per hour, and made several trips on the 
} é ! ition Hudson River : 
be the The fourteenth steamboat, built by 
i | ! durir Oliver Evans in 1804, was a large scow, 
" i S or lighter, driven by a paddle wheel at 
f triy ( He l the stern 
! ou i The fifteenth and last steamboat be- 
t I I fore 1807 to make a trip under her own 
q ! oe il in steam was a large pirouge, with side 
\ umd, a t ud le paddle wheels, called the “Phenix,” 
rip mor built by Stevens in 1806-7, which, being 
boa | ‘ debarred by Fulton’s monopoly from 
! t 1 } ! navigating on the Hudson, subsequently 
honor of tl ‘ augquration steamed to Philadelphia by sea, “and 
i t ! mm boat 1 Rumsey'’s boat was propelled by a steam engine and pump which drew in water through thus became the first steamship to 
satios - iy R Puen f th bottom and disc harged it in a jet at the stern Mad cons niles an minke an ceonh vores 
ir in a short trial on the Potoma ut ver reached yag 
gion ! make a the stage of practical operatior It should be understood that al- 
f , if From photograph of the mods Se ee a taken especially for the though the above enumeration includes 
a mai \\ . . I mm it midst to-day JAMES RUMSEY’S STEAMBOAT OF 1787. vessels that were actually moved by 
he wou * , ‘ e first to do steam, no claim is made that they were 
justice to tl wor of } predecessor ind conten Collect Pond, now the site of the Criminal Court build ali of a practical character Of the Americans who 
porarie other time ind on other waters ng and City Prison, New York, was driven by both turned their attention to the development of the steam- 
It ! ! of the preset! paddle wheels and a screw propeller. Chancellor Liv boat in the pre-“Clermont” period, two men, in our opin- 
thele le | t al engeth the dozen or more reston was aboard on this trip, and a very crude ion, stand head and shoulders above their competitors 
umbeat | nd Litth ‘ h were bu i tried I lel of the boat, shown in the accompanying illus namely, John Fitch and John Stevens; the first, for 




















i at mad Delawar It was propelled by vertical paddles, driven in sets of three This crude model was made from memory in 1852 by a witness of the trials of 
d wrated | i steam grime the boat cn the old Collect Pond, New York city 
! Smit nian Institution.) (From photograph of the model at the New York Historical Society.) 
< 
JOHN FITCH'S STEAMBOAT OF 1787. JOHN FITCH’S STEAMBOAT OF 1796. 

th varying degre oF sucet in America prior to tration, is now in the keeping of the New York His- the reason that as far back as 1790 he placed on the 
We must content ourselves with the following torical Society waters of the Delaware a steamboat which ran on a 
nmary based on Preble history) of these early The eighth boat, by Morey, was tried on the Con regular schedule, was advertised extensively in the 
efiorts, followe by a brief sketch of the remarkable necticut River in 1797 local papers, and carried freight and passengers at 
ork of Fitch a Steve The ninth steamboat was built to plans of Chancel specified fares; the latter, because he was the first 
Che fh be iccessfully propelled by steam in lor Livingston by a Mr. Nisbet, and tried at De Koven’'s to apply the screw propeller as the sole means of pro 


Bay, south of Tivoli, in March, 1798 
The tenth steamboat was a model side-wheel vessel built by Fitch and STI the nen 


- - ‘ er oe? 
gat tN tee iSpRreRa. tried on the Ohio in 1798 June I$ gon : SRORGH base. 
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> THE The eleventh boat, built and designed conjointly by Nicholas Roose The Steam-HBoat 
é SI EAM BOAT A I’ now ready to take Paflengers, and is intended to 














dice | Cbd cut tomer mom... st teu o’ctock, from * fet off from Arch ttrece Perry in Philadelphia eve- 

Fine | Arch-tureet ferry, im order to take Palfengers ter ©. | ey Moatay, Weducfday nod Friday, Coe Burliagton, 

' Burlingeea, Boitot, Bordentown, sad Trectoo, sof ume. | Brifot. Bordentown and Trcatoe to return on Ta ftays, 
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Gray’s Garde; 


Photegraph of advertise- 
ment in the “ Federal 
Gazette” of vhila- 
deiphia, Juty 
26th, 1790 
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Photograph of advertisement 
in the * Pennsylvania 
Packet” of Phila- 
delphia of June 

14th, 1790. 


pelling a boat; that he used 
tubular boilers and high-pres- 














Delaware July 27t 17S 
The second American steam sure steam; and that he was 
boat, also iilt tch, was the first to adopt that system 
ried on the Dx —_ i Q7 of twin propellers which sub 
The third boa | ume sequently became the standard 
Rut nd dy | , iter method of propulsion -through- 
V operated pards out the world. 
{ or h Potoma é ber JOHN FITCH. 
178 John Fitch stands out as a 
The four teamboa splendid type of a large class 
Fitch. ran from Philadelphia to of ingenious, courageous, but 
Burlington i X T boat, 60 feet long, driven by an engine with cylinder 18-inch diameter, designed and built by Fitch, poor inventors, who did so 
a wa t in regniar service, advertised’ in the Philadelphia papers, and for three months 4 ea 
The fifth steamboat, a I t TOO d according to schedule between Philadelphia, Trenton, and much to promote the industrial 
, . : way points Its average speed was 7 miles an hour. It was —s . ' . , 
by Fitch. made eight miles sresstied tx paddies af Che ateen development of the country 
hour over a measured course at during the early years of the 
$ ; JOHN FITCH’S STEAMBOAT, WHICH SAILED REGULARLY BETWEEN PHILADELPHIA wuiniaie pesntiite ern at 
Philadelphia im 1789, and it AND TRENTON IN 1790. ee ae 
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Windsor, Conn., on the 21st of January, 1743, in 
moderate circumstances, he learned the trade of 
clock making, and at twenty-six years of age 
moved to New Jersey and then to Philadelphia, 
where he became a strong partisan on the American 
side in the dispute between the colonies and Great 
Britain. He was made lieutenant of a company 
raised at Trenton, but ultimately he found his sphere 
of usefulness in the gun factory at Trenton. When 
Washington crossed the Delaware Fitch moved with 
the Continental troops to Pennsylvania. In 1780 he 
was appointed a deputy surveyor, and ultimately 
struck out westward for the purpose of surveying 
lands lying beyond the Ohio River. In 1781 he started 
for Fort Pitt, now Pittsburg. Later he was captured 
by the Indians, endured severe privations, and was 
finally carried by them to Canada, where he fell into 
the hands of the British. After his liberation he again 
took up the work of surveying the unknown lands of 
the West; and ultimately, in 1785, turned his atten- 
tion to his great life-work of inventing a boat to 
travel by the power of steam. Beyond a natural apti- 
tude for mechanics, Fitch was entirely unfurnished 
for this difficult task Although steam-engine build- 
ing was a recognized trade in England, and had been 
for many years, there were at this time but three 
steam engines in the whole of America, and the coun- 
try was absolutely without suitable means for steam- 
engine manufacture In his quaint 500-page manu- 
script autobiography, now in the Philadelphia Li- 
brary, Fitch writes: “Although it was not to my 
credit, I did not know that there was a steam engine 
on earth when I proposed to gain a force by steam.” 
He read up all the scant literature he could obtain on 
the subject, formulated his plans, and on September 
S7th, 1785, presented a drawing and model of his 
boat to the American Philosophical Society at Phila- 
delphia. The model shows the method of propulsion 
by an endless chain provided: with paddle boards. 
He endeavored to interest Franklin and Gen. Wash- 
ington in his plans, neither of whom, however, gave 
him much encouragement. He formed a company, and 
on March 18th, 1786, secured from the Legislature 
of New Jersey the exclusive rights for steam naviga- 
tion in that State. It was at this time that he asso 
ciated himself with Henry Voight, a clock- 
maker of unusual mechanical ingenuity 
and skill. The task which these men had 
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Fitch’s right to the invention, fresh advances of 
money were made by the shareholders, and a 
boat 12 feet wide and 45 feet long was equipped 
with an engine having a 12%inch cylinder. After 
much experimental work with the condensers, this 
boat, on August 22nd, 1787, was propelled on the 
Delaware in the presence of practically all the mem- 





Col. Stevens built the first successful steamboat 
driven entirely by the screw propeller; 
the first twin propeller boat; and 
the first steamboat to make 
an ocean voyage. 


COLONEL JOHN STEVENS; 1749-1838, 


bers of the Convention who were then sitting in Phila- 
celphia to frame the Federal Constitution. Certifi- 
cates of perfect success of this trial were given by 
Gov. Randolph of Virginia, David Rittenhouse the as- 
tronomer, and other notable men. An engraving and 
description of the boat made from the plans were pub- 
lished in the Columbian Magazine for December, 1786. 
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The cylinder was double-acting and condensing. Fitch 
introduced the jet condenser, which he believed to be 
origina! with him, although it had been previously 
invented in Europe. The boat was driven by six 
pairs of oars, or paddles, which were pivotally con- 
nected in sets of three to four horizontal driving bars, 
operated by cranks on crank disks driven by the en- 
gine. Fitch preferred these paddles to the paddle 
wheel, because he considered that the latter invelved 
a great waste of power, due to thé obliquity of the 
wheels on entering and leaving the water. Fitch's 
objection to the paddle wheels was theoretically cor 
rect; and its inefficiency was not corrected until the 
invention, half a century later, of the feathering pad 
dle wheel. 

The third steamboat built by Fitch was a much 
larger craft, and was driven by a greatly improved 
engine. The new boat was 60 feet in length and & 
feet in beam. Its engine, also, had 12-inch cylinder: 
but as the result of an improved condenser, designed 
by Fitch, it developed considerably more power than 
the engine in the preceding boat. Furthermore, it 
should be mentioned that this was the first steam- 
beat equipped with a tubular boiler, the invention of 
Voight. The oars, or paddles, were removed from the 
sides and placed at the stern. Toward the close of 
July, 1788, she made the trip of twenty miles from 
Philadelphia to Burlington, and on the 12th of October 
she made the same trip in three hours and ten min 
utes with thirty passengers on board. The boat con 
tinued in more less experimental operation during 
1788 and 1789. The story of the troubies of Fitch and 
Voight in the endeavor during this time to perfect 
their engine, as contained in Fitch’s autobiography, is 
of absorbing interest. No less than seven different 
condensers were tried and rejected. Finally an 18-inch 
steam cylinder and a jet condenser of Fitch's design 
were installed, and at last, in the words of Fitch, “O 
the 16th of April (1790) got our work compleated, and 
tried our Boat again; and altho the wind blew very 
fresh at the north east, we reigned Lord High Admi 
rals of the Delaware, and no boat in the River could 
hold its way with us, but all fell astern, although 
several sail boats, which were very light, and heavy 
sails, that brought their gunwales well down to the 
water, came out to try us.” 

Shortly afterward, Rittenhouse the as- 
tronomer, Dr. Ewing, Gen. Irvine, and 





set themselves was Herculean. There 
were no machine shops nor the necessary 
tools for the accurate work required; and 
through the subsequent years of experi- 
mentation they had to feel their way, 
amid a thousand discouragements of pov- 
erty and ignorance, to the final success 
which crowned their efforts five years 
later. They first built a model steam en- 
gine with a cylinder of one inch diameter, 
which was too small for a demonstration. 
Then a new model, with a 3-inch cylin- 
der engine, was erected in a small skiff, 
and a trial was made with Fitch’s end- 
less chain paddle-boards, but without suc- 
cess. Then it occurred to Fitch to move 
the boat by oars or paddles, working on 
the side, and moved by cranks operated 





by the engine. This was tried on the 














others were favored with the novel ex- 
perience of a steam voyage; and now, at 
last, public journals began to give well- 
deserved notice to the successful efforts 
of these indefatigable inventors. The fol 
lowing paragraph was published in the 
Gazette of the United States, May 15th, 
1790, and widely recopied throughout the 
Union: “Burlington, May 11, 1790. The 
friends of science and the liberal arts 
will be gratified in hearing that we were 
favored, on Sunday last, with a visit from 
the ingenious Mr. Fitch, accompanied by 
several gentlemen of taste and knowledge 
in mechanics, in a steamboat constructed 
on an improved plan. From these gen 
tlemen we learn that they came from 
Philadelphia in three hours and a quar 
ter, with a head wind, the tide in their 








skiff with the 3-inch engine, and on the 
27th of July, 1786, the first boat propelled 
successfully on the Delaware. Encour- 
aged by the passage of a law by the 
State of Delaware in 1787, securing 


ENGINES OF STEVENS’S TWIN-SCREW STEAMBOAT 
OF 1804 


Cylinder, 4%-inch diameter by 9-inch stroke. Two connecting Round shank 

: : rods to two shafts which are geared together and turn turned in 

by steam in America made its trial trip in opposite directions. Valves are two-way cocks, 
operated by a crank on inboard end of one of 


the crank shafts. 


the hub to 
change pitch. 


STEVENS’S ADJUSTABLE 
PROPELLER BLADES 


favour. On their return, by accurate ob 
could be servations, they proceeded down the river 
at the rate of upwards of seven miles an 
hour.” Subsequently, on June 16th, Goy 
Thomas Mifflin and nine members of the 
(Continued on page 222.) 





























Debarred by the Livingston-Fulton monopoly from navigating the Hudson, the “Phoenix” 
went by sea to Philadelphia and was operated on the Delaware, 
(This was the first steamboat to make an ocean voyage.) 


STEVENS’S STEAMBOAT THE “ PHOENIX,’’ 1807, 


Boller has 28 tubes 1%-inch 


side 
(From photograph 


diameter and 18 inches long; fourteen projecting from each 
of the central rectangular chest 
by the courtesy of the Smithsonian Institution.) 


MULTI-TUBULAR BOILER AND TWIN SCREWS OF THE STEVENS BOAT OF 1804, 
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Fig. 1.—JONATHAN HULLS’S PROPOSED BUT NEVER BUILT STEAM TUG. 1737. Fig. 2.—THE MARQUIS DE JOUFFROY’S PADDLE Sky 
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Fig. 5.—SYMINGTON AND MILLER’S DOUBLE-HULLED STEAM VESSEL. 1788. Fig. 6.—DESBLANCS’ STEAMBOAT TRIBD® 


EUROPEAN STEAMBOATS PRIO 


Figs. 4 and 7 by our own artist; the others by the om 
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DDLE STEANBOAT ON THE SAONE. JULY 15TH, 1783 Fig. 3.—PATRICK MILLER’S DOUBLE-HULLED PADDLE BOAT DRIVEN BY MAN POWER. 1786. 








Fic. 5 The engine for this boat was built in 1788 by William Symington for Patrick Miller It 


was placed on one deck of a double-hulled pleasure-boat, and the boiler was put on the 


other deck rhe boat ran on Dalswinton Loch at the rate of five miles an hour rhe 
ngine had two vertical open-topped cylinders with pistons connected by two chains with 
a drum turning in opposite directions alternately Chains from the central drum turned 


two pulleys attached to the horizontal paddle-shafts, with ratchet teeth round their inner 


flanges, and these drove the paddle-wheel continuously in one direction. 


Fic. 6 The hull of the vessel was built like a barge The horizontal motion of the evlinders 
was converted into circular motior y a ratchet gear acting upon the axle of the fly-wh« 
The floats of the paddle were arranged on parallel chains, and traveled like the buckets 


of a dredger. As ti floats of the paddle came out of the water they feathered like an oar 


Fic. 7.—This illustration, drawn from plans filed by Fulton with the French Commission appointed 


b Napoleo I. to investigate his invention, possesses special interest, becaus it undoubt 
edly formed the model on which the engines of the “Clermont” were designed The engine 
osisted of an upright cylinder, cross-head, vertical side rods connecting to a bell-crank 
lever, from which the paddle-wheel crank-shaft was driven by a connecting rod It made 


3% miles on its trial trip. 























TE DUNDM’ TOWING ON THE FORTH AND CLYDE CANAL. 1802. 



































AT TRIBD®THE RIVER povgs. 1809 Fig, 7.—FULTON’S STEAMBOAT BUILT AND TRIED ON THE SEINE AT PARIS. JULY, 1803 
PRI TO THE “CLERMONT.” [SEF PAGE 222.] 


ners by thea*sy of the Ilustrated London News. 
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EUROPEAN STEAMBOATS PRIOR 
TO THE ‘‘CLERMONT.”’ 
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As in America, so in Hurope, the quarter of a cen 


tury preceding the successful inauguration of steam- 


boat service o7 Hudson River was a period of 


extraordinary erest among inventors in the possi- 


bilities of steamboat navigation, during which a great 


t} : ' 


amount of thought and experimental work was devoted 


to the developreent of a successful steam-driven ves 


sel. In the present chapter we shall touch lightly up- 


on those inventors who merely drew up plans, took 


out patents and made more or less successful models 


of steamboats our attention will be devoted more 


specifically to the clearly-recorded and well-authenti 


cated instances, in which steamboats of useful size 


were actually propelled by steam 
Following this plan, we may dismiss at once the oft 


laim that a vessel of some 200 tons, built by 


asserted 





Blasco de ‘ray, a native of Biscay, was propelled by 
steam at Barcelena in Spain in the year 1543. Care 
investigators has revealed two letters, 


1543, describing experi 


ful search by 





and dated 
vessels, both of them moved by 


signed by Garray 
ments with different 
There is no mention 


paddle wheels turned by men 


of the 


use of steam, or anything to indicate that this 


motive power was contemplated 


The Marquis of Worcester pubiished a book in 1663, 
in which mention is made of an engine, and of the 
ability of the 
ried it “go against the stream which the more rapid 

is the faster it shall advance.” His patent, how 
ever, contains no suggestion that he had any idea of 


inventor to make the vessel which car- 


1 ng steam 

Although the name of no inventor in the early part 
eighteenth century is more closely associated 
than that of 


of the 


with the design of the steamboat 
there is no proof that he ever built 


Hulls was a 


Jonathan Hulls 
ame time, 
if considerable me 
patent 1736, de- 


“a machine for carrying ships 


and operated one At the 


man of unusual intelligence and 
chanical skill His taken out in 
scribes the invention as 
and vessels out of, or into, any harbor or river against 
wind and tide.” The following year he published a 
pamphlet in London describing his invention; and it 
is curious that, like many early experimentalists, he 
considered that its greatest usefulness would be found 
in the towing of vessels. The illustration of his boat 


given on page 220, 


was drawn from his very complete 
description of the mechanism of the boat, and Admiral 
Preble, of the 

the Origin and 
‘there can be no doubt of his having been 


United States navy, in his work “On 


Development of Steam Navigation,” 
says that 
the first inventor of an ingenious and practicable mech 
anism for propelling vessels by a condensing steam en 
paddie wheels”; and this, be it remem 


Writing over a quar- 


gine and by 
bered, was as far back as 1736 
ter of again the same author says: 
The 


mon street ditty among the boys of Campden of Glou- 


a century ago 


following doggerel is still the burden of a com 


cestershire, Hulls’s native place: 
‘Jonathan Hulls, 
With his patent skulls, 
Invented a machine 
To go against wind and stream; 
But he, being an ass, 
Couldn't bring it to pass, 
And so he was ashamed to be seen.’” 


Truly, a prophet is not without honor save in his 
own couniry 

it is a disputed point whether to Denis Papin, the 
great French engineer and professor of mathematics 
at the University of Marburg, is due the credit of be- 
ine the first to make a steamboat run upon a public 
Preble, however, is of the opinion that his 
correspondence with Leibnitz, which was brought to 


light during the latter part of the nineteenth century, 


waterway 


fully proves that Papin actually constructed a steam- 
boat which he ran upon the river Fulda in 1707. It is 
certain that he met with the seemingly inevitable 
ridicule and abuse Disgusted with the conduct of the 
Hessians, he determined to go to London in his steam 
vessel, and descended the Fulda as far as Munden, 
where the boatmen laid violent hands upon him, and 
destroyed his little craft 

Next to Papin comes the Marquis de Jouffroy, who 
in 1781 built a steam vessel 150 feet in length and 15 
according to a document now in 
for fifteen minutes 


feet in beam, which 
Paris, was propelled by steam 
against the stream 

WILLIAM SYMINGTON. 

The credit for the invention and construction of the 
first steamboat to be successfully applied in Europe to 
useful navigution is due a Scotch engineer, William 
Symington, who attacked the problem on original lines, 
and produced a vessel, the “Charlotte Dundas,” which in 
many respects was half a century in advance of the 
Scotland in 


Symington was born ir 
taste for mec hani 


state of the art 
1764. Edueated for the church, hi 
cal philosophy, be tells us, led him to direct his studies 


Scientific American 


to the exercise of the profession of a civil engineer. He 
obtained patents for several improvements in the steam 
engine, and designed a steam carriage, which in 1786 
he submitted to several learned and scientific men in 
Edinburgh. Here he met Patrick Miller of Dalswin- 
ton, a wealthy banker, who informed Symington that 
“spent much time in making experiments as 
upon water by using 
These wheels he 


he had 
to the propelling of 
wheels in place of sails or oars. 


vessels 


had put in motion, applying the strength of men to 
the turning of a handle or winch.” Symington told 
Miller that he believed a steam engine might be con 
structed for the purpose, and he proposed that favorite 
method with early steamboat inventors, of communi- 
cating a rotary motion to the paddle by the alternate 
action of ratchet wheels. The first experiment was 
made with a two-cylinder engine, the cylinders being 
of 4 
stalled on a double-keel vessel, and tried on the Dals- 


inches diameter and*® 18-inch stroke. It was in- 


winton estate in 1788, with satisfactory results. The 
next experiment was upon a larger boat, 60 feet in 
length, belonging to Miller, which was already equip- 
ped with man-operated paddle wheels. In this vessel 
Symington placed a two-cylinder engine, each cylinder 
being of 18 inches diameter and 3-foot stroke; and in 
October, 1789, with Miller and several prominent busi- 
ness men and engineers on board, the boat was driven 
at a rate of five miles an hour in still water. The en- 
graving on page 220 is based on the original plans of 
At this point, Mil- 
himself to his 


this boat, as given by Symington. 
ler retired from business to devote 
estate at Dalswinton; but in the year 1800, Lord Dun- 
das, one of the principal owners of the Clyde Canal, 
requested Symington to take up his experiments with 
the steamboat, and spent about $35,000 in this work. 
With sufficient capital to give him a free 
hand, Symington designed an entirely new boat and 
engine, called the “Charlotte Dundas.” An examina- 
tion of the drawings of the vessel, as shown on pages 


assured 


220 and 221 of this issue, proves that Symington was 
an engineer of decidedly original genius. Even at that 
early day, his mechanical sense objected to the cum- 
bersome overhead working beam, and in a letter at 
that period he criticises the cylinder erected in a ver- 
tical position and the heavy working beam, and other 
heavy and complicated apparatus of the old steam 
engine, and explains how, by changing the position of 
the cylinder and “by coupling to the end of the piston 
rod a crank and arm,” he “reproduced a rotary motion 
In other 


“Charlotte 


without the intervention of a lever or beam.” 
Symington in the engine of the 


originated the modern horizontal reciprocat 


words, 
Dundas” 
ing engine, which was destined to become the predom- 
inant type for steamboat, locomotive, and stationary 
engines, and continued to be such throughout the mid- 
dle period of the history of the steam engine. The 
cylinder was double acting, 22 inches in diameter and 
with a stroke of 4 feet It was direct-connected to 
the crankshaft of a paddle wheel at the stern of the 
boat. The account of the experiment, as given in his 
own narrative, which has been confirmed by others, 
is as follows: 

previously made various experiments, in 
Lock Twenty-two, Lord Dundas, the 
with 


“Having 
March, 1802, at 
great patron and 
Archibald Spiers, Esq., of Elderslee, and several gen 
tlemen of their acquaintance being on board, the steam- 


steamboat promoter, along 


boat took in drag two loaded vessels, the ‘Active’ and 
‘Euphemia,’ of Grangemouth, Gow and Elspine, mas- 
ters, each upwards of seventy tons burden, and with 
great ease carried them through the long reach of the 
Forth and Clyde Canal at Port Dundas, a distance of 
nineteen and a half miles, in six hours, although the 
whole time it blew a very strong breeze right ahead 
of us; so much that no other vessel could move to 
windward in the canal that day but those we had in 
tow.” 

Since the object of Lord Dundas in employing Sym- 
ington was to have him devise some cheaper means of 
towing canalboats than the existing method by horses, 
it would look as though the future of the steamboat 
was assured; but, unfortunately, the other proprietors 
of the canal objected to the use of steamboats, urging 
that the waves set up would wash away the canal 
banks. Therefore, nothing further was done. Subse- 
quently, Symington was introduced by Lord Dundas 
to the Duke of Bridgewater, who was responsible for 
the introduction of canals into England. Symington 
impressed him so favorably that he gave him an order 
to build eight boats similar to the “Charlotte Dundas” 
for service on his canals, but the death of the Duke 
shortly afterward led to the canceling of the order. 

Among the many methods of applying the power of 
the engine to propel the boat that were tried by the 
early inventors, one of the most popular was to use an 
endless chain of paddle boards, traveling over wheels 
or pulleys at each end of the boat, the paddles being 
submerged as they passed toward the stern, and being 
carried clear of the water as they returned toward the 
bow. Of this type was Desblanc’s steamboat, which 
was tried on the river Doubs in 1802. The arrange- 
ment of the engine and the chain of paddles is shown 
very clearly in the engraving on pages 220 and 22 
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The engine was horizontal, and the reciprocating mo- 
tion of the piston was converted into rotary motion by 
means of a ratchet gear acting upon a spur wheel upon 
the main driving axle. 

LS —————— 
AMERICAN STEAMBOATS PRIOR TO THE “CLERMONT.” 
(Concluded from page 219.) 

Council, after a trip on the Delaware, were so greatly 
pleased as to present Fitch with a suit of colors for his 

boat. 

The new venture was now ready for commercial 
exploitation. A schedule of sailing dates and fares 
was drawn up, and during the following three months 
there appeared in the local papers twenty-three ad- 
vertisements announcing the times of sailing. The 
routes covered were to Trenton, thirty miles; to Bur- 
lington, twenty; to Chester, fifteen; and to Wilming- 
ton, thirty miles. During these three months “The 
Steamboat,”’ as she was popularly called, ran in regular 
passenger service for a total distance of between 2,000 
prevent any 


and 3,000 miles. Limitations of space 
further quotation of the certificates and eulogies given 
by prominent men of the day. We present engravings 
oY two of the advertisements of 1790, photographed for 
the Scientiric AMERICAN from the files of the Pennsyl- 
venia Packet and the Federal Gazette, by the courtesy 
of Mr. Abbott, the curator of the Philadelphia Library. 

In view of this crowning success to the labors of 
Fitch and his associates, the story of the rest of his 
life is truly tragical. His attempt to build another 
ard larger vessel failed for want of financial support. 
Had some influential, wealthy, and far-sighted patron 
come to Fitch's assistance at this time, there can be 
little doubt that the advent of successful commercial 
steamboat have been hastened by 
twenty years. But it was not to be. Discouraged 
and embittered by failure to secure recognition and 
support, Fitch, after an abortive trip to France, wrote 
an account of his life and experimental work, which 
he delivered to the librarian of the Philadelphia Lib- 
rary, with instructions that it be not opened for thirty 
years; and then, retiring to Bardstown, Ky., he ended 
his unfortunate life by committing suicide. 

JOHN STEVENS, 

The claim of Col. John Stevens to a foremost posi- 
tion among those who contributed to the early de- 
velopment of the steamboat is based upon his recogni- 
tion of the value of the screw propeller, of the multi- 
tubular boiler, and of high-pressure steam. Like Fitch, 
Stevens was possessed of great mechanical ability; 
and to this was added the advantage of wealth and 
education. His claim to have built the first steam 
screw propeller boat to navigate the waters of any 
country we consider to be indisputable. 

After preliminary experiments, as 
earlier in the present chapter, Mr. Stevens designed an 
entirely new engine and boiler, differing from anything 
that had yet been attempted either here or in Europe, 
and erected it in a 28-foot boat, which made many suc- 
cessful trips at speeds of between seven to eight miles 


navigation would 


some recorded 


an hour on the Hudson River. The twin screws, en- 
gine, and the boiler are still in existence, and are now 
The ac- 

from 


at the Smithsonian Institution, Washington. 
companying illustrations are _ reproductions 
photographs of this exhibit made especially for the 
Scientivric AMERICAN by the courtesy of the curator. 
The cylinder was of 414 inches diameter and 9 inches 
stroke. Motion was transmitted from the overhead 
crosshead by two connecting rods to a pair of cranks 
one on each propeller shaft. The cranks turned in 
opposite directions (to overcome the tendency of a 
single propeller to rotate the boat) and the cranks 
were maintained in their proper rotating position 
relatively to each other by means of two gear wheels 
on the propeller shafts. The reaction of the connect- 
ing rods against each other served the purpose of a 
and maintained the piston rod in 
cocks, 


parallel motion 
alignment. The valves consisted of two-way 
and they were driven by a crank on one of the pro- 
peller shafts, through the intermediary of a vertical 
rack and gear wheels on the spindles of the two-way 
cocks. The boiler is one form of the multitubular 
type invented by Col. Stevens. It has 28 copper tubes, 
14 projecting from each side of a center rectangular 
chest. 

Contemporary testimony to the successful operation 
of this boat is given in Stewart’s “Anecdotes of the 
Steam Engine,” published in 1829, and in an article 
by Dr. James Renwick contributed to Tredgold’s 
“Treatise on the Steam Engine,” published in London 
in 1838. 

That John Stevens and his son, Robert L. Stevens, 
are to be credited with having built the first ocean- 
gcing steamship is proved by the well-authenticated 
voyage made by the “Phenix” from New York to 
Philadelphia. The engines of the “Phenix” were de- 
signed and built by Stevens. The accompanying illus- 
tration of this historic vessel is from a photograph of 
an old painting at the family home, Castle Point, Ho- 
boken, N. J. Alluding to the above voyage, the late Mr. 
J. Seott Russell, the builder of the “Great Eastern,” 
sald that Mr. Rebert L. Stevens was “undoubtedly the 
pioneer of steam navigation in the open sea.” 
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| THE AMERICAN WALKING-BEAM 
ENGINE. 





Looked at from the standpoint of the mechanical 
engineer, the most extraordinary fact in the story of 
the development of the Hudson River steamboat is 
the vitality of that early form of steam engine known 
as the walking-beam type. Although to-day its term 
of useful life lacks but a year or two of a century, and 
it is, therefore, actually as old as the Hudson River 
steamboat itself, and though it represents one of the 
earliest and crudest. methods of changing the recipro- 
cating movement of the piston into the rotary move- 
ment of the power shaft, the walking-beam engine is 
to-day the prevailing type of drive on the Hudson 
River. Most significant fact of all, when it came to 
the question of what type of engine to use on the 
“Robert Fulton,” the lat- 
est of the Hudson River 
fliers, built this year, it 
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to the keelsons of the floor of the boat. The A-frame 
was built of massive timbers very strongly braced and 
bolted, and carried at its apex the main bearings of 
the walking beam. The guides for the crossheads 
were held in line by rods extending from the guides to 
the A-frame. 

The boiler of the “Clermont” was made of copper 
and carried the low pressure of four or five pounds 
to the square inch. Copper was used because iron 
plates were not available; but eventually, when reli- 
able boiler plate became available, iron boilers were 
introduced, and immediately higher steam pressures 
began to be used. Tubular boilers were introduced 
in 1830 on the “Novelty,” and about the year 1840 
wood gave place to anthracite coal. Concurrently 
with the increase in boiler pressures, a great advance 
was made in the size and power of the engines. The 
single cylinder of the “Clermont” was 24 inches diam- 
eter by 4 feet stroke. The “Chancellor Livingston” of 
1816 had engines 44 inches in-diameter by 5 feet 
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favorite drive for Hudson River steamboats, and its 
undoubted popularity among the directors of the com- 
panies and in the pilot house and the engine reom, is 
largely due to the especial conditions under which the 
Hudson River service is operated. In the first place, 
the upper reaches of the Hudson are very shallow 
during several months of the summer, and it is de- 
sirable to keep the draft of the boats as small as pos- 
sible; conditions to which the broad and shailew but 
sweetly-modeled river boats lend themselves admirably 
The largest vessels for the night service are of over 
4,000 tons displacement, and are driven by engines of 
4,000 horse-power; yet they draw only about 8 feet of 
water. It would be a difficult proposition to drive 
such vessels with screw propellers. Furthermore, the 
large number of landings which must be made cal! 
for a boat with good maneuvering qualities, able te 
stop and start quickly, and make quick landings at 
the piers. The paddle-wheel beam-engine boat has 
proved to be ideal for this purpose. While it is well 
understood by the engine 
builders and shipping men 
of the Hudson River that 





was decided that, all 
things considered, the most 
suitable engine would be 
one of the kind which was 
first placed in a Hudson 
River boat in the year 
1811. 

in steam engine practice, 
one hundred years ago, 
the rocking or walking 
beam was the _ favorite 
method of connection be- 
tween the piston rod and 
connecting rod. We are 
all familiar with the en- 
gravings of early station- 
ary engines, particularly 
those used for pumping in 
city waterworks, in which 
a vertical steam cylinder 
transmitted its power to a 
cast-iron overhead rocking 
beam, which was carried 
upon cast-iron girders sup- 
ported on cast-iron pillars 
of elaborate classic design 
By the middle of the nine- 
teenth century, this type 
was being discarded for 
the simpler horizontal en- 
gine; and to-day the few 
remaining walking - beam 


al if 


” 


Stationary engines are re- 
garded with a strictly an- 
tiquarian interest. 

In the development of 
the Hudson River steam- 
boat, on the contrary, the 


oom | 


beam engine proved to be 
so ideally adapted to the 
work, that it has held its 
place against the multi- 
cylinder, high-pressure, 
fast-running engine, with 
conspicuous success. In 
the first place, it was an 
easy engine to build; and, 
when once the foundries, 
machine shops, and forges 
had been built and a force 
of capable mechanics had 
become available, its first 








high boiler pressures, 
multi-cylinder expansion, 
and rapidly-running = en- 
gines are conducive to fuel 
economy, it is also realiz- 
ed that these economies 
can be secured only when 
the engines are continu- 
ously in service. Other- 
wise, the heavy extra cap- 
ital cost of the more 
expensive installation is 
liable to exceed the saving 
due to coal economy. The 
Hudson River boats are 
out of service for about 
five months of the year; 
and although a multi- 
cylinder engine will run 
under a consumption of 
from 1.5 to 1.75 pounds of 
coal per horse-power per 
hour as against 2.3 pounds 
for a low-pressure single- 
cylinder beam engine, the 
greater first cost of 
the plant will go far to 
offset the saving in the 
coal bill. The cost of up 
keep, moreover, of the 
beam engine is relatively 
far less. The boilers, 
built for 50 to 55 pounds 
pressure, generally carry 
from 30 to 35 pounds 
under an easy fire. This 
means a lessening of 
boiler repairs, since it is 
easier on steam pipes, 
joints, and packings 
Moreover, the engine-room 
force is reduced to a mini- 
mum, an engineer and an 
oiler generally being suffi- 
cient to take care of the 
average Hudson River en- 
gine. 

The accompanying ti 
lustrations of the 3,800 
horse-power engines of 
the “Adirondack” of the 
night line, the last of the 
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cost was low. The _ en- 
gine consisted essentially 
of a single cylinder, a 
walking beam, a connect- 
ing rod, the A-frame, 
which carried the main 
bearings of the walking 
beam, a jet condenser, a hot well whose piston was op- 
erated by connecting rods from the walking beam, and 
feed pumps operated from the same connecting rods 
as the hot well. Judging from early prints and de- 
scriptions, the engine was quickly developed to the 
identical form which it carries at the present time, the 
principal change being the substitution, in the past 
quarter of a century, of surface condensers for the 
early jet condenser. 

The “Clermont,” as we have shown elsewhere, trans- 
mitted the power from the cylinder to the crankshaft 
through a bell-crank lever. Subsequently, during the 
succeeding two decades, use was made of a steeple 
engine, in which a pair of rocking beams, carried low 
down in the boat, were used, or the crankshaft was 
placed immediately below the cylinder, with connect- 
ing rods coupled from the piston crosshead to the 
cranks. This type, however, soon gave way to the 
Present form with an overhead walking beam mounted 
on a stout timber A-frame, whose footings were bolted 


Cylinder, 81-inch diameter by 12-foot stroke. Horse-power, 3,800. Boiler pressure, 55 pounds. 
front of the cylinder are the “side pipes,” one the steam pipe, th 
municate with transverse steam chests at top and bottom in which are the poppet valves, 
The latter are operated by two vertical rods, which are lifted by cams on rock 


shafts, driven by the eccentrics. 


ENGINE OF THE “ADIRONDACK.” 


stroke. The “Constellation,” 1825, used a cylinder 44 
inches in diameter by 10 feet stroke, and these remain- 
ed about the maximum dimensions until the appear- 
ance of the “South America,” 1840, with cylinders 54 
inches in diameter by 11 feet stroke. The keen con- 
test for speed resulted in the construction of engines 
that were prodigious for those days, and have barely 
been exceeded at the present time. Thus in 1845 there 
was built for the “Hendrick Hudson,” which was a 
fine vessel 320 feet long, am engine with a 72-inch 
cylinder and 11 feet stroke; and two years later T. 
F. Secor & Co. built for the “New World,” one of the 
fliers of that day, an engine with a 76-inch cylinder 
and the enormous stroke of 15 feet. Thereafter the 
stroke was reduced to 12 feet, which was never again 
exceeded. The largest engine afloat on the Hudson 
is that of the “C. W. Morse,” of 4,000 horse-power, 
built in 1904 by the W. & A. Fletcher Company, whose 
cyinder is 82 inches in diameter by 12 feet stroke. 
The permanence of the walking-beam engine as the 


1e other the exhaust. They com- 





large river steamers to be 
The two vertical pipes in built of wood, will serve 
admirabiy as a reference 
in connection with the 
foregoing description of 
the typical river-hoat en- 
gine. The “Adirondack,” 
which is 412 feet long, 50 feet beam, and 90 feet over 
the guards, with four decks above the waterline, and 
over 400 separate berths for the passengers and crew, 
was built in 1896. The vessel serves to show the 
point of size to which these stately river boats have 
been developed. In the engraving the side of the hull 
and superstructure has been broken away to show the 
full height of the engine, which was built by the W. & 
A. Fletcher Company. The engine foundation consists 
of heavy steel keelsons. The A-shaped gallows frames 
are built up of steel plates, the legs, which are of 
box section, being strongly braced together with 
struts, which are also of plate steel and box section 
The walking beam consists of a strongly-ribbed cast 
iron web, belted with a heavy wrought-iron strap; the 
whole being firmly strapped and keyed together. The 
cylinder is 81 inches in diameter by 12 feet stroke. 
The two large vertical pipes seen in front of the cylin 
der are known as the side pipes; the one on the star- 
(Continued on page 229.) 
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LL An . we present herewith This is the earliest There does not appear to have been any attempt to 

THREE HUNDRED YEARS OF known view of New York, and the little book found a substantial colony until 1621, when the Dutch 
in which t was published is of the _ greatest West India Company came into existence It was ad- 

NEW YORK rerity ro obtain a correct idea of the topography, mirably organized and they established a _ strongly 

j 5 it is necessary to view the plan in a mirror, as it is garrisoned colony which was the nucleus of a colonial 
igi eee J oe ee reversed. It was probably obtained with the aid of government which was in control of a vast territory 

When Henry Hudson ap] d the opening of the a camera obscura from some point on the Long Island which stretched from Virginia ta New England. The 
upper bay he did not at first know that he was near- shore and was never restored to its proper position. municipality itself, however, was of almost micro- 
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EARLIEST KNOWN PRINT OF NEW YORK CITY ENTITLED: “ FORT NIEUW NEW YORK IN 1673. 
AMSTERDAM OP DE MANHATANS,” PUBLISHED IN 1651.— 


Buildings have been erected within the fortified enclosure; streets have been laid out leading to 





POPULATION ABOUT 300. wharves, The population in 1664 had grown to 1,500 and in 1686 it was 4,987. 

ing the river which was afterward to bear his name Although the print is on a small scale, it gives con- scopic proportions, for in 1628 we find that the in- 

He believed that it was an arm of the sea, in fact, siderable detail, the number of buildings shown being habitants numbered only 270, but the fort was con- 

that it was the northwest passage to India, that Jgnis about thirty or thirty-five. In the fort were situated stantly increased in strength until it became a fort- 

Fatuus of 80 many of the old navigators. He lay in the Governor’s house, the chapel, barracks for the ress of no mean magnitude for the size of the place | 
the lower bay for more than a week before he an scldiers, magazines, and other necessary buildings. In 1626, Peter Minuit purchased the whole of Manhat ' 
chored in New York Harbor proper He tan Island for trinkets, the aggregate value of | 
found the neighborhood well peopled by In- which was $24. It would perhaps be inter- 

dians who lived in villages of fairly regular cD) esting to figure up how much the interest at i 
construction They were mild and inoffen N Qa~ is 6 per cent, compounded at regular intervals, 

sive, as savages go, and they were quite will- s : c would be on the $24 for the period since the 

ing to trade their tobaece and pelts for the cs — p purchase. 

beads and knives of the white men ‘ Sw ‘2 In 1653, when a foray of New Englanders 





Hudson at iast discovered that he was at ) if re oN was expected, a stockade or palisade was 
the estuary of a great river, up which he = > # ‘Gk g>3 Rp, we erected across the island from east to west, 
sailed, consuming three weeks, until he WW OF WIRE >» thus fortifying the outskirts of the inclosure 
reached the head of navigation at Albany . This was at the point where we now have a 








Early in Octeber, Hudson turned the prow teeming center of finance— Wall Street. 


of the “Half Moon” homeward, bringing the Strange to say, this wall prevented the nat- 
ural expansion of the city for over half a 
century and always tended to create that con- 
gestion which still remains so overwhelm- 


news of a discovery which was of the great- 
est possible interest among the Dutch mer- 
chants. A number of trading and exploring 
ingly strong. Every old and important city 
in Europe has been cramped within a stone 
girdle of fortifications, and long after the 


expeditions started out and made the trip 
with considerable profit to themselves 

It was at last decided to establish perma 
nent posts at the head of the river and at necessity for this has vanished the habit of 
New York. The main fort was built near the congestion remains 


mouth of the Mohawk River, and a few trad The present crowded tangle of streets at 
the southern termination of Manhattan Islan¢é 
is entirely attributable to the customs of the 


Dutch dwellers. There was little attempt 


ing huts were built at the south end of Man 
hattan Island, and it is from this small be 
ginning that we are enabled to trace the in 
dustrial beginning of the city of New York made to lay out broad or convenient streets. 
A monopoly of the fur trade was given to The foot-paths and lanes became the future 


the New Netherlands Company, which erected streets, and no better example can be ad- 

















a trading post at New York. The monopoly duced than this, that the early pre-arrange- 
which was a valuable one, was extended from MAP SHOWING INCREASE OF CITY AREA ALONG THE WATER ment of the south never obtained in northern 
year to year, until 1621, when the Great West FRONT OF LOWER NEW YORK. THE ORIGINAL CITY IS SHADED. lands. One of the earliest streets was nearly 
India Compeny was charter P parallel with the present 
ed It was under its auspi - Pearl Street and the other 


with Broadway, while 
“Dock” Street led to the 
shipping quays. 

After a long and rather 


ces that the first real and 
permanent settlement in 
New York was made 

The city of New York has 
interesting occupancy by 
the Dutch, the flag of Great 
Britain was raised on Sep- 
tember 8, 1664, and Fort 
Amsterdam forthwith _ be- 


been very fortunate in the 
preservation of the early 
records of its settlement 
The early history of Rome 
London. and even Paris. is 
lost in obscurity while came Fort James There 
other cities, such as Berlin was little or no dislike of 
and St. Petersburg, have no the conquerors, who made 
a peaceful invasion without 
striking a blow. England’s 
policy was not so liberal in 
those days as in her present 
handling of colonial mat- 
ters. Still, however, the 
Dutch hardly knew that the 
form of government was be- 


history of any importance 
and still look painfully new 
and as though they were 
vlanned with the aid of the 
square and drawing pen 
From these records we 
learn that the original block 
house with - its palisades 
ing changed, so that now 
the isolated trading post be- 


gave way to Fort Amster 
dam, around which clus 


tered the smal! cabins of came a national coionial de- 














the first settlers. Some idea pendency Under the old 
of the early appearance of en Er : Senet régime there was no home 
the setilement is obtained \ South West View of the CITY of NEW YORK sa North America. j pride among the commer- 
from a view in Hartgers’ , cial owners, but the new 
“Beschrijvinghe van Vir NEW YORK UNDER BRITISH DOMINION JUST BEFORE THE REVOLUTION. conditions put a _ different 


is i ° hic , es rs eine * 
ginia a copy of which Among the landmarks are Trinity Church, the old Dutch Church, and Fort George. The population in 1771 was 21,863. aspect on the situation, and 
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built, of ponds. being filled up, and a genera! 
to increase the superficial area In former ‘ 
island was very much narrower th present 
time, although the general shape v ime rhe 
old maps show the lower part of t! ind extending 
in width barely from Broadway) » the present Pearl 
Street 

Since olden times, fil ne on along the city 
edge for generation after generation, until many 
blocks have been adde« 1 the land ‘has been in 
creased by the additio: area on its outer periphery 


precisely in the place ere the addition counts the 
most Originaily, the junction of Pearl Street and 
Maiden Lane marked the entrance of a wide canal, and 
another wide canal ran up Broad Street, beginning at 
Front Street and extending nearly to Wall Street 
These facts indicate the narrow limits of the old city. 
rhe rapid currents of the Hudson and East Rivers, 
especially the latter, had to be guarded against, and 
as early as 1654 it was resolved to drive planks into 
the shore, and to make uniform sheet piles between 
Broad Street and the City Hall, for the lower part of 
the city, and many other ordinances touching on the 
subject of the water front were passed 
The map gives us a good idea of the enlargement 
of the city area. It is only within modern times that 
the limit of enlargement has been fixed, and bulkhead 
and wharfhead lines located to determine the extent 
to which filling and dock building operations may 
be carried out. The map in the shaded portions shows 
the original limits of the lower end of the island, 
while in outline are given the additions up to the 
present time Along the water front on this ground 
which has been reclaimed from the rivers, are built 
many lofty and heavy structures which are very notice- 
able in our view of the skyline of New York 
THE POPULATION OF NEW YORK AT VARIOUS PERIODS. 
1628. Under Dutch rule............. aad 270 
165¢€ 1.000 
1664. British Dominion 1,500 
170 4.375 
1731 8,622 
1749 3,294 
Sh | ee A a ne ee 21,863 
17390. United States government....... 30,022 
en eo Wee ge ee Pe FS 60,489 
eo On eS emeeneete 96,873 
eer “ror ) I > eveunenente 123,706 
NR SIE EI. eta loos See 312,710 
1k60 weg MCT) peeowcbaw 805,658 
nS eer ee) Be ee OR fe wana 1,206,299 
12890 “ , .  “svteeoeoseas 1,515,301 
1900. Greater New York............ jonabe 3,437,202 
ae i eR i esaeboene -- 4,013,781 
Teer errr re 4,810,000 
EVENTS IN THE HISTORY OF NEW YORK ARRANGED 
CHRONOLOGICALLY 
1609. The arrival of Henry Hudson on the “Half 
Moon.” 
1613. A _ trading-post was established on Manhattan 
island by Dutch merchants 
i621. The Dutch West India Company was chartered. 
1626. Peter Minuit buys Manhattan Island of the In- 
dians for $24 
1635. Fort Amsterdam completed 
1652. The first city charter granted 
1653. A palisade was built along “Wall” Street. 
1656. First city survey 
1058. The streets were paved with stone and guarded 
by watchmen 
1664 The Dutch dominion surrenders to English rule 
1693. Printing press set up by William Bradford. 
1696. Building of first Trinity Church 
1697. Streets were lighted 
i699. City Hall built in Wall Street 
1707. Broadway was paved from Bowling Green to 
Trinity Church 
1725. New York Gazette established by William Brad- 
ford 
1730. Stage tine to Philadelphia opened. 


Fire department was organized 


Jersey City ferry was established. 
St. Paul's Church 


The Hoboken 


was built 


ferry was established. 


Battle of Harlem Heights. Washington occu- 
Bies New York 
Washington bids farewell to his officers. 


Meeting of the New 


Washington was inaug- 


First Congress York was 
the federal capital 
urated 

First laying of sidewalks 


First voyage of the “Clermont.” St. John’s 
chapel built 

The Commissioners of Streets and Roads in the 

of New York finished 

present city 


Hall finished 


Steam ferryboats were put 


city laying out the 

City 

in operation. 

Erie Canal was begun, and first line of packet 
ships established. 
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18 The fir ocean steamship Savannah was 
buil 
1825. Gas was introduced, and Erie Canal was com- 
pleted. 
33. The New York Sun was founded 
>. Founding of the New York Herald. 
1836. The Erie Railroad was begun 
1841. The New York Tribune was founded. 
1842 Old Croton Aqueduct was opened. 
1845. Screntivic AMERICAN was established. 
1846. Electric telegraph line was opened between 
New York and Philadelphia 
1848. Founding of Collins Line of steamships. 
1851 New York Times founded. 
1853. World's Fair 
1856. The site of Central Park purchased, 
1857. Cooper Institute founded. 
1858. Opening of Atlantic cable. 
1860. New York World founded. 
1862. Building of the “Monitor.” 
1870. Old Brooklyn Bridge beggin. 
187 The city crosses the Harlem 
1877. Founding of the American Museum of Natural 
History 
1880. Completion of elevated railway system 
1883. First East River bridge opened 
1898. Greater New York created by annexation 
1901. Unveiling of the Fulton monument in Trinity 
ehurchyard. 
1903. Opening of Williamsburg Bridge. 
1904. Subway opened 
1908. Opening of the Brooklyn tunnel. Opening of 
the Hudson and Manhattan Railway tannel, 
northern tubes 
1909. Opening of Queensborough Bridge. Opening of 
the southern tubes, Hudson and Manhattan 
tunnels. Opening of the Pennsylvania tun- 
nels. Completion of the Metropolitan Life 
Insurance Building. Rapid approach to 
completion of great Pennsylvania and New 
York Central terminals in New York city. 
Hudson-Fulton Celebration 
— > - 0 
Aeroplane Flights During the Hudson-Fulton 
Celebration, 
For the first time since the invention of the aero- 


plane New York will be given an opportunity to wit- 
ness sensational flights by the leaders in aviation. 
These flights will be made by Wilbur H. Wright and 
Glenn H biplane ma- 
chines our going to Mr. 
Wright what feats he would try 
to accomplish after he initial flights 
during the week above Island. 
Sheds have been erected upon the island for the ma 
Mr. Curtiss, who arrived from 


Curtiss with their respective 
Up the of 


had not stated just 


to time press, 


has made his 


present Governor's 
chines of both aviators. 
Italy last Monday after having won the Brescia Grand 
Prix in 49 minutes, 23 1/5 
signed a contract to fly up the Hudson from Governor's 
Island to Grant’s Tomb and back, and Wilbur Wright 
will doubtless make fully as remarkable flights, above 
the of the In of Mr. 
Wright will probably remain an hour or more in the 


3l-mile race seconds, has 


waters lower bay. one these 


air. Mr. Charles F. Willard, who, as mentioned in our 
last issue, has been making flights above Lake Ontario, 
will perhaps make flights with the Aeronautic Society's 


Curtiss biplane. There is also a possibility that a new 


monoplane, built by a member of the Society, may 
make flights. An. elaborate system of signaling has 
been arranged, whereby the people will be quickly 


notified when flights are to be made. 





~->+e+o- 
America Boiled Down, 

In the year of our Lord nineteen hundred and nine, 
we find the United States the 
try of the world. Its growth has been more than re- 
markable, and one who wants to boast of his country 
need only secure a copy of the “Statistical Abstract,” 
the Department of 





most progressive coun- 


a document issued each year by 
Commerce and Labor. 

This particular publication, originated some thirty 
years ago in the Bureau of Statistics under the direc- 
of Sherman, then Secretary of the Treas- 
ury, and which in its first issue was a thin pamphlet, 
unwieldy volume crammed 
from masses of At a 
glance such a document would seem very dry for sum- 
mer reading, but delved it, the 
in the growth or decrease of everything 


tion John 


has grown to be now an 


cover to cover with figures. 


after one has into 
comparison 
is fascinating. 

of the United States is in 
round Last fall 14,887,133 indi- 
viduals lined up at the polis to cast a vote for a Presi- 
dential nominee. And the last figures obtainable show 
that six thousand four hundred and sixty-six millions 
of and were sent through the 
mails. The table does not state whether the greater 
quantity of this fabulous number were post cards or 
not. At any rate, the quantity is two-thirds as much 
as the combined postal business of Great Britain, Ger- 
many and Austria-Hungary, and twice as 
great as any one of them, notwithstanding the fact 


To-day the population 


numbers 88,000,000. 


letters postal cards 


France, 
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that France has the reputation of being one of the 
letter-writing countries. The people, how- 
ever, had a great many things to say quickly; and 
becoming fidgety over the 


greatest 


“slowness” of the mail facili- 
used slightly over one hundred million telegraph 
blanks, in order to relieve their nerve tension and get 
quick results. 

Of the 88,000,000 of population, practically one-third 
are domiciled in the thirteen original States, another 


ties, 


third in the States created from the territory ceded to 
the common union by those States, and the remaining 
third in the area added by purchase or annexation. 
It is interesting to observe that our total continen- 
tal area, including Alaska, is about equal to that of all 
Europe; that while the area conceded to the thirteen 
original States by the peace treaty of 1783 was 828,000 
square miles, their present area is but 326,000 square 
miles, forming in part or in whole thirteen other 
States, while the remaining twenty-four States and 
Territories were created from territory added by pur- 
chase. 
Uncle 
754,000,000 


resources left. There is just 
land still left in 
though it may be mentioned that all of it is not very 
desirable. Almost half of this acreage is in Alaska, 
and much of it in the Rockies. He also has otler re- 
sources besides vacant lands. In his charge there are 
52,827 water wheels to be kept turning, but there is 
plenty of power for that purpose, for he is credited 
with having 5,360,000 horse-power from streams with 
which to keep them moving. 

The estimated coal supply of the country is 3,125, 
708,000,000 during the last year almost a 
mined. The iron-ore supply 
States is nearly five billions of tons, 
the 
wealth 


Sam has some 


acres of his keeping, 





tons, and 
half a billion 
of the United 


52,000,000 


tons were 
being amount mined for the last 
The of the country in 1850, 
according to the figures available, was $7,000,000,000, 
in 1890 it was $65,000,- 
000,000, and the last figures show it to have jumped 
to $107,500,000,000. The last report shows that the 
wealth production of farms amounted to $7,412,000,000, 
the wealth of the country half a 


tons 
year reported. 


speaking in round numbers; 


alone more than 


eentury ago 

There has been a steady decrease in the negro popu- 
lation since the year 1810, the percentage in that year 
being 19.03. 1850 it was 15.68 of the 
14.12 per and so on. 
Last year the percentage was 11.59. 


In per cent 


total population; in 1860, cent, 


Out of his $107,500,000,000, Uncle Sam spent during 


the last year just $197,000,000 for school teachers. 
The United States imported one and a half billions 
of dollars’ worth of products, according to the 


half that amount was raw material 
for manufacturing. The exports amounted to nearly 
two billions of dollars, about forty per cent of which 


latest figures, but 


represented 
This 
picture of 


manufactured goods. 

of boiled-down information 
conditions in the United 
interesting, not merely 


mass presents @ 

States which is 
to economist 
and student, but to those interested in the growth of 


the country. 


extremely the 





a 
The Current Supplement, 

The current Supr_eMENT, No. 1760, opens with an 
excellent article German automobile 
fire engine, which has been adopted by the German 
city of Frankfort-on-the-Main. The recent improve 
ments in the internal-combustion engine are reviewed 
by H. E. Wimperis. Among the economies practised 
in machine shops, foundries, 
lishments of various kinds, few are more suggestive 
than the use of magmetic The principal 
applications of these, as thus far developed, will be 
found excellently outlined in an article entitled “Mag- 
Prof. A. F. Ganz’s 


ED 


illustrated on a 


and metal-working estab- 


separators. 


netic Separators for Various Uses.” 
admirable of electrical progress in 
the artificial lighting field is concluded. Efforts have 
been made from time to time in the past to produce 
the Egyptian types of cotton in America. The latest 
of these efforts is by Charles Richards 
Dodge. Ernest Rutherford’s brilliant paper entitled 
“Visualizing the Atom” is concluded. Though Nature 
evidently meant the vertebrates to be a tooth-bearing 
race, her design has by no means been rigidly adhered 
to, as many creatures of very different orders have 
been permitted, so to speak, to adopt various substi- 


summary recent 


described 


tutes therefor. Mr. W. P. Pycraft interestingly de- 
scribes these various substitutes. Dr. D. T. Mac- 
deugal’s paper on “Aridity and Evolution” is con- 
cluded. 

0 








Prime Minister Asquith recently announced: in the 
House of Commons that the British government would 
recommend a Parliament grant of $100,000 to Lieut. 
E. H. Shackleton, in order to defray the expense of 
If the appropriation is made, 
When he return- 


his recent expedition. 
Lieut. Shackleton will be out of debt. 


ed from his expedition, he found that he owed $215,000 
With the assistance of his friends he succeeded in pay- 
ing all but $70,000, 
by writing, and by 


which last sum he hoped to earn 
lecturing in the United States, 
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Sis tm | QT HIS | ae 
imme — ae RIVER | “Star” ial by GRINDER BELLE ISL pastes 


I” 


(Concluded from page 217.) 
sbeniicadal | 
date. 


the development of the river 
carried at that early 
return-flue iron boilers, 


had been 
Both boats had 
and when pushed to their highest speed 
would burn from twenty-three to twenty- 
five cords of wood per trip. 





between the two became so great that 
a formal race from New York to 
Albany was decided upon, and on No- 
vember 8th, 1836, they started 
of each other at 4 P. M. with everything 
tuned to the highest pitch. The “Roches- 
ter’ reached Van Wies Point, 140 miles 
from New York, in eight hours and fifty- 
minutes, and the “Swallow” five 
Some interesting details 


finally 


abreast 


seven 


minutes later. 
are given by David Stevenson in an Eng- 
“Engineering in North Amer- 
1838, of a trip which 
“Rochester” in 1837 
was made 


lish work, 
ica,” published in 
he made on the 
when the distance to Albany 
hours and forty minutes. The 
according to this author- 


in ten 
steam pressure, 
ity, was 45 pounds, and the steam was 
cut off at half stroke. Speaking of the 
remarkable speed of 
this time, he says the vessels 


American steam- 
boats at 


“navigating the Hudson River and Long 





Island Sound perform their voyages} 
safely and regularly at a speed which| 
far surpasses that of any European | 


steamer hitherto built.” A good descrip- | 


tion was given during this period by a 
German vistor of a trip made in 1838 on) 
the “North America.” He gives the 
length of the as 200 feet, her 
beam as 26 feet, and describes her as 
having two decks, the lower of which | 
three feet above the water. | 
cabins for men and} 
men being used also | 
He writes: “There | 
board, each of 


vessel 


was about 
There were separate 
that for the 


as the dining room 


women, 
were 320 passengers on 
whom slept in a berth, and as sufficient | 
room appeared still to remain, one may 
imagine how colossal this floating palace 
He paid three dollars, or two 
for the passage. In “less 
fare was one 


boats as low as fifty 


must be.” 
cents per mile, 
elegant” steamboats the 
dollar, and in some 
cents. 

mind of 
Stevens was shown in the de 
sign of the an experimental 
vessel of very the breadth 
of which compared to her length was as 
1 to 14. She was driven by a pair of 
inclined condensing engines, one forward | 
and one aft of the wheel, with cylinders 
36 inches by 10 feet, coupled to a com- 
Her boilers, strapped at 
with bar iron, 1% by 


The inventive and original 
Robert L. 
“Rainbow,” 


narrow beam, 


mon crankpin 
every 10 inches 
6 inches, carried the enormous pressure 
of 80 to 100 pounds per 
The shaft, 
%-inch boiler iron, was 3 feet 
She did not make the high 
subsequently 


for those days 
inch. 
made of 


square hollow wheel 
in diameter. 
speed expected, and was 
used for towing. 

The contests of speed which character- | 
ized that period accompanied by | 


rate wars, in which passengers were car- | 


were 


ried over the full course at rates which 
at one time as twelve! 
cents; and it that on one 


dropped as low 


is recorded 


occasion rather than see an opposition 
boat carrying a ful. passenger list, a) 
rival steamboat offered twelve cents 


apiece to the public for the privilege of 
taking them; the deficit being subse; | 
quently made up when the ship was un- 
der way by the simple expedient of rais- | 
ing the price of meals by 300 per cent. | 

As evidence of the high state of devel- 
opment to which the steamboat had been 
carried by the middle of the century, we 
quote the case of that handsome steamer 
“Alida,” built in 1847 by William Brown | 
of New York. This craft, of which we | 
present an excellent illustration, was 265 | 
feet long, 30 feet broad, and 7 feet deep. 
She was driven by a steam engine with 
56 inches diameter by 12 feet 
From the very first she proved 


cylinders 
stroke. 


to be a “flyer”; and on May 8th she 
made the trip of 145 miles from Al- 





bany to New York, with six landings, in 


* ! 
seven hours and fifty-six minutes. She 






no valves. No 

I to, CC ply it with 
‘or use. Sim- 

ay in poe le | most efficient 
in operation. 
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piping i 
water 


“= Lathes 


FOR FINE, ACCURATE WORK 
Send for Catalogue B. 











WORKMANSHIP. CATALOGUE FREE 
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. » | Sooklet Free. 
ae aaa MFG. CO. 
Your PATENTS | 18 Sargeant St., Hartford, Conn, 


o 
Incorporate = isms | ser. exis 
in ARIZONA and Fine Castings. 

Laws the most liberal. 
business anywhere, 
full- 
FORMER SECRETARY OF ARIZONA, 
many thousand companies, 


STODDARD INCORPORATING COMPANY, Box 8000 | F 





interest you 
SENECA FALLS MFG. CO. 
695 Water S Ww. F.  ieaMinted Ute co., 
Seneca Falls, N. Y,, U.S. A. o: 1999 Ruby 8t., eckiord, TIL 
a ee P Pri 
rhe rivalry Engine and Foot Lathes | Veeder Counters $1.00 


MACHINE SHOP OUTFITS, TOOLS AND 


SUPPLIES. BEST MATERIALS. BEST to register reciprocating 


movements or revolu- 





Expense the least. Hold meetings, transact Po pens yy eg 


Blanks, By-Laws and forms for making stock | City Road, Finsbury Square, 
paid for cash, property or services, free. President Stoddard, | Loudon, E.'C., +» Engiand. 
resident agent for 


Reference: Any bank in Arizona 


HE BES FOLIPPI SHOP 


r M hanical ar ble a utactu 
PHOENIX, ARIZONA 
Special Mac hines ry, Sian Toola; 





FLY 
Sticky Fly Papers are contained in SCIENTIFIC AMERI 
CAN SUPPLEsENT Nos. 1057 and 13:24. 
eontains several recipes. 
this effice, and from all newsdealers. 


PAPERS. —¥ORMULAS FOR Repairs, Exp erimental Devices 


Each issue . Comm izing sy 
Price 10 cents each, from ELEGRAPHIC COMPANY Ba 











203 H. P. Bare Engine $ 


Swiftest, most powerful, efficient and re 
liable 2-Cycle engine of tis size on earth 
entirely new design, i:nproved and 
in every detail —makes “pe edy 

ittle launch from an ordinary row- 
Catalog describing all sizes FREE. 


New Belle Isle Motor Co., Dept. 0, Detroit,Mich. 


“AERONAUTICS ” 


How to Build a cai Machine. Read the 
descriptions of 1] ha ‘The news of 
the world told accurate phically and pic 

toria aety. Practical construction data. 
The only Aero = America —_the largest 
and aero magazine in the world. ‘Third year. 
Send 10 cents for sample copy. 


“AERONAUTICS,” 1775 Broadway, New York 


Mason’s New Patent Whip Hoists 


FOR OUTRIGGER AND INSIDE HOISTING 


Faster than elevators; also hoist direct from teams, 
saving handling; also electric and power elevators, 
carriage and hand power elevators. Mason's tent 
friction ar and Prrietion clutch couplings. anue 
factured by 


VOLNEY W. MASON & COMPANY, Ine. 
Providence, KR. I., U. S. A. 














2 




















ratetal’ Mahl 
. oT eh : y rH 

“4 Abs ‘Wise hb 
~~ * Foca Whee eines 














4a 
Tray oe ss 
Leave Your Wife a Fixed 
Monthly Income for Life 
Newest Monthly Income Policy 
Provides a Cash Payment at death 
of Insured AND THEN a regular 
ttn MONTHLY INCOME for your wife 
for 20 years or for life 


COST IS LOW 














$1230 cash, and $50 a month for Life 
COSTS 
If Age of Insured is 30, and Age of Beneficiary, 25 
$22 1.40 per Year 
An Average Saving of $18.45 ner month, NOW 


The Income can be arranged for in Multiples of $10 per month up 











The Prudential! Insurance Company of America 
Incorporated as a Stock Company by the State of New Jersey 
JOHN F. DRYDEN, President Home Office, Newark, N. J. 


Beneficiary’s Age............ bhibtersbsusesnenre 













Without 
comunitting 
myself to any 
action, I shall be 
giad to receive free 
particulars and rates of 
AN iMMEDIATE 
BENEFIT AND CONTIN! 

OUS Monthly Income Policy 


Dept. 121 























Please mention the SCIENTIFIC AMERICAN when writing to advertisers 


AIR III BET iA obs 


i 
) 
q 
. 





































aO . «ge . e 
228 Scientific American SEPTEMBER 25, 1909, 
} 
, wever. the fira P o brit the “Albany,” the second being the “New 
was not, however, the first boat to br The Most Useful Adding Machine “lyon ” wae act tie 
the time below eight hours, that is the one that adds, multiplies, divides and subtracts—with unlimi ted speed—and the ony | ork, 886. ane, with two exceptions, 
tion belonging the South A ‘ such machine is the " lare probably the fastest large passenger 
which on April 19th, 184 1 the DIVIDES steamers plying on American iniand 
distance in the ext i of | a ompt ome . pj --S waters to-day. With their long, unbroken 
seven hour and t minutes. | “In AClass By Itself lines, graceful sheer, and triple buff-col- 
This trip, how e without Isn't it plain that it necessarily must pay you larger dividends because of its com-|ored smokestacks, they present as beauti- 
any tandin , t sel was favored | plete of usefulness and speed? Other machines simply add—one-fourth as! ful a marine picture as one would wish 
, ‘ : vhich | useful—and then only half ac fast. The Comptometer easily earns its price three to five to see Both vessels, after being some 
" . : times each year. That is why we want you to try the Comptometer. cA per i ae , 
ot on! dee} er over the shoals Marshall Field & Co.; Chicago, 406 time in service, were lengthened by the 
but set uy 1 I the ssel's Western ; lec. Co., N. ¥., C hic ago and branches, 106. addition of 30 feet, and as thus altered 
favor Chicago, Burlington & == y Ry. Co., 106, ; , their dimensions are: “Albany,” 325 feet 
, p ' T. Eaton & Co.,Toronto and Winnipeg, 41, and thousands], . ; ) in NR, neo 
fi i within the limits of of others use Comptometers for their fig aap he Da a Regooaa rer : New 
the | rticle, to follow in detail uring, because there is no other adding or ork, » eet length by 40 feet beam; 
the ad | f the famous steam calculating machine as rapid or durable. the breadth of both vessels over the 
‘ n this famous rivet There was It is no exaggeration to say the Compto guards being 76 feet. The engines are 
meter ena S Gas whan to as the work of me : Sie a P 
ea in size, though the acing eg ine Peoples spe mtr Rag cconetton of the typical walking-beam type, with 
peed, having been carried to the higl when it is done with the Comptometer cylinders 76 inches diameter by 12 feet 
W 1 not be without it for double the a oe 
point of between twenty-one and twenty pri Cc. V. THOMPSON, stroke. They were allowed fifty pounds 
a le - hout was destined to re Columbia County Auditor, Dayton, Wash, pressure, but thirty-five pounds is suffi- 
main stationary We can do no more Write for book, free. Let us send a Comptometer on free trial, ag priebeg paid, | cient to enable them to attain their sched- 
tebe qnenitie tad colteh tte, Oe S. or Canada Felt & Tarrant Mig. Co., 851 No. Paulina St., Chicago, Ill, ule speed of about eighteen miles an 
New World,” of the People’s Line, with — _|hour. The “Albany” holds the blue rib- 
vheele 45 feet in diameter and a pistor bon of the Hudson River. On October 
of 15 feet stroke, and the “Francis Skid y } i] iT a IU | | jaa “ET (LE Ju Ne ILE] 22nd, on her way up to Albany for win- 
dy wit ii-foot wheels and a 14-foot kd 8 JJ ‘4 + eal aa|| J a eau anaes J ter quarters, she was given an engineer's 
troke of siston, two vessels which had! fF *‘ ” - : trial for speed. Leaving 22nd Street at 
many struggles for supremacy during the | 11:01 A. M., she reached Poughkeepsie 
Been caianen ENGINEERING BOOKS | «2.0m 
We pass on to the year 1852, when in miles in three hours and eight minutes 
consequences the many deplorable acci | All Books Listed at NET Retail Price at a speed of 23.26 miles per hour On 
dents which occurred, due to the too fre | CIVIL SERVICE: Manual of Examinations by Lewis & Kempner Send for de- May 28th, 1903, the sister boat, the “New 
quent b.rsting of boilers, Congress passed | || scriptive circular of separate Parts and Volumes. York,” made the same trip at an aver- 
a law for the inspection of vessels, which SURVEYING MANUAL: Pence and Ketchum. The Standard College Field and age speed of 23.21 miles per hour 
ut an end to the perilous practice of| || Text Book. Flex. leather 434 x 636 inches; 250 pages; illustrated, $2.00 In 1906 the Hudson River Day Line 
steamboat racing The stories which | TECHNIC OF MECHANICAL DRAWING: C. W. Reinhardt. Cloth; oblong; placed in service the handsome steel pass- 
have ome down to us of the reckless 8x 11 inches; 42 pages; 90 illustrations; 11 full page plates 1.00 enger steamer “Hendrick Hudson,” which 
ay in which engineers would “bottle up ELEMENTARY ALGEBRA: Manual of examinations in Mathematics. L. H. measures 390 feet over all, 43 feet 
their boilers” when racine with a rival Lubarsky. Cloth; 6x 9 inches; 288 pages, ahi: | Sa ee ee ae breadth of hull, 82 feet over the guards, 
hoat are stonishing, but nevertheless RAILWAY TRACK AND TRACK WORK: Ff. Ff. R. Tratman. Cloth; 6x9 and draws from 7% to 8 feet of water. 
well verified. Morrison, a most careful, || inches*, 520 pages; 232 illustrations; 44 tables. . °° 3.50 The vessel was designed by F. E. Kirby 
historian, credits the statement of an en | We can supply books on all Technical subjects. of Detroit and J. W. Millard of New 
gineei that, on being pressed by his cap || | York, who were subsequently engaged by 
: | . + | ‘ a Pees ‘ 
tain to pass another boat, he “prepared, || The En ineerin News Book De t i} the Hudson-Fulton Commission to design 
for the contest by tying the safety-valve 4 4 p - i] the replica of the “Clermont.” Including 
lever, drawing the pointer from the mer-| | 220 BROADWAY, NEW YORK || | that in the hold, the vessel has six decks, 
iy ige, plugg ip the mouth of the} | = { nT i 4y- HIERN four of which are available for passenger 
tube. and urging tl fires under the boil IL} | Ll ah aaa IL. J au Jl Jl ia) jaa | | | accommodation These decks are un 
ers Hie passed the other boat, but we| SEX ot aT aT" 5 Jokes usually spacious, and they can accommo- 
re t surprised rn that it was date, without crowding, five thousand 
his opini that although ordinarily he} ~~ _—- 7 ~ | passengers. The dining room has accom 
carried thirty pound the pressure dur ry a Re modations for 262 persons. The vessel is 
ing the contest must have risen to fifty he - hese Outdoor Ame rica driven by an inclined, double-expansion 
or sixty pounds to the inch Numbers are edited by Caspar paddle-wheel engine, with a 45-inen high 
j robable th: ‘ uds« liver i= — T ee . 7 . ressure ¢ 70-i )w-pressure 
it is } mble that the Hudson River VU hitney . | here is ONE ot them poomauns and two 70-inch low-pressur 
boat which has attained the most world uf oor } K ° ‘ eviinders acting on three cranks. the con 
wide popularity is the “Mary Powell,” of cach month, Carrying SIX OT mon stroke being 7 feet Steam is fur 
the Day Line, which, built in 1861, has ° eight pages ot text and pictures nished at 170 pounds pressure by eight 
been in continuous service ever since ioe a J 7 2. ¢~,, DOilers. The paddle wheels in this vessel 
Pear teui, cr of aoe aeak Gatton america Geroted bo Sit Binds OF CtIVEY on oa ne sane 
n ; s ~lay ne ) e Ss 0 F bs as > Ne ( x H d ye 7. ‘ » 
boats on the river. Her original dimen N b ial In the open air—hunting, fish- of feathering type. On her trial trip, made 
fons were 260 feet length, 34% feet) 1 NUTTIDCTS ing, motoring, athletics, gar- ver the measured course on the Hudson, 
‘am, and 10% feet depth Her model | . f . . | 5 k she made 24.5 miles per hour, or about 
particularly sweet, with a long, sharp eg ening, ruit-growing, Cnic ~ | one mile an hour more than the high 
trance and a very easy run. Her fast O Cn-Talsing, and a score ot |speed credited to the “New York” and 
est ru was ade from Ne York to =. 5 a, TE Albany.” The latest addition to the 
ee 7 kindred subjec ts. as en, ee 
Poughkeepsie, 73%, miles, in three hours Bie | Day Line boats is the “Robert Fuiton 
and thirty-nine minutes, including the ° 9 | he number dated October built to replace the “New York,” which 
time lost in six landings Deducting this : ; ae a was burned while in her winter quarters 
ne lo x landings. Deducting this| 16 and appearing on the news-|%*% burned while in her winter quart 
time, her average «peed, while running > - The “Robert Fulton” is 348 feet in length 
under full power, was 22.54 miles per Th » National Week 2 stands at that time 1s to be a/|42 feet beam, and 76 feet in width over 
z 2 ‘ HE iNallo CC} ° . ee a ] —_ +1 ; ‘ 
hour. Her present captain, A. E. Ander particularly good one, with un-|the guards. She was built by the New 
son, a sen of her previous owner and cap ll f } - } - } | York Shipbuilding Company of Camden, 
tain, informs us that during her long usua y ine p 10t eTAp 1S. 1eTe N. J., and was launched in the record 
life of nearly half a century she has beer is an automobile article by | time of two months and ten days after 
‘ebuilt hree es ¢ lenethene rT) ‘ ae ? ,| the >] as lai The , ic is 
rebu it thr tin ind len thened 4 Albert Lee, a story about ** T he | the kee was laid The hull, which i 
feet. The lines of the original boat, how ) 9 9 built of steel, is considered by the trom 
ever, have been religiously preserved | oor Man S Race Horse’ pany to possess the finest model of any 
Her present length is 300 feet. Her whippet hounds; an article on}of the large steel vessels of the Day 
original engines had one cylinder, 62 as | Line. She embodies the best features of 
inches by 12 feet, which was replaced by he w to find and trac deer, | j}the model of the “Mary Powell” and 
> inches by 12 feet stroke another concerning the use of | other fast boats, and her appearance on 


a eylinder 72 in 


1874. Steam is supplied by two return 
lue tubular boilers, and she uses a work 
ing pressure of thirty-five pounds, under 
which she makes the eighteen miles per 
hour necessary to make her scheduled 
time. Under the forty-five pounds which 
she is allowed, this wonderful old craft 
is stlil good for twenty miles an hour 
The hull of the “Mary Powell” was built 
by M. 8. Allison of Jersey City, and her 
present machinery by the W. & A. Fletch 
er Company of Hoboken 

Another wooden vessel famous in her 
day was the “St. John,” 1864, the cylin 
der of whose engine wa & inches in 
Ciameter with the exaggerated stroke of 
15 feet 

The year 1880 was signalized by the 


appearance of the first iron steamboat, 


electricity for light machinery 
on the farm, 
—of rare interest—on athletics 
at the Vatican, with some 
splendid photographs. 


Collier’s 


The National Weekly 


and still another| 


of the centennial anniversary of 
timely. Her 
miles an hour 
of the “Adi 
rondack,” which may be taken as typical 
of the fine fleet of steamers owned by the 
night trip 

These 


the 
Fulton's 


year 
s great work is very 
maximum 
Our 


speed is 2314 


illustrations include one 


People’s Line, which makes the 
| between New York and Albany 
| boats differ from the Day Line steamers 


in their larger size, more moderate speed, 


and the towering superstructure for the 
accommodation of the many tiers of 
staterooms The “Adirondack” is 412 


50 feet in beam, and draws 
Being a wooden vessel, 
she is strengthened by the two big sus- 
pension trusses which are such a charac- 
teristic of the American river steamer. 
She has 350 staterooms. Her engines, of 


feet in length, 


8 feet of water. 
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3.800 maximum horse-power, can drive | pin carrying a loose flanged ring, to 
her at a speed of 20% miles an hour. which are pivotally attached a set of 


The maximum in size and accommoda- 
tions is reached in the “C. W. Morse,” of 
the People’s Line, which is 427 feet over 
all, 90 feet over the guards, and contains | 
450 staterooms. The dining room will ac: | 
commodate at one time 300 people. She 
is driven by a walking-beam engine with | 
a cylinder 81 inches in diameter by i2! 
feet stroke, and her maxium speed is 20% 
miles per hour. 

In the above necessarily brief story of | 
the development of the Hudson River | 
steamboat, we have endeavored to bring 
out the salient points of the increase in 
size, speed, and accommodation of one 
of the most remarkable and successful 
types of vessel in the world to-day. It 
would be well in closing to refer to the 
phenomenal speeds which were achieved 
by these vessels over half a century ago, 
and draw attention to the fact that their 


record passages were usually made when 
wind and tide were favorable. The swift-| 
est of the present-day boats would un- 
doubtedly exceed the earlier speeds, 
though by no very great margin; and it 
must be remembered that, under existing 
conditions, they are run under a fixed 
schedule, generally under a_ reduced 
steam pressure, and are operated at sev- 
eral miles less speed than the maximum 
of which they are capable 
——— mt ewe — 
THE AMERICAN WALKING-BEAM 
ENGINE. 
(Concluded from page 223.) 

board side being the steam pipe, and the 
other the exhaust. Each of these pipes 
carries a separate rocking skaft, which is 
operated by its own eccentric The mo- 
tion of each rocking shaft is communi- 
cated to two vertical lif-iag rods, which 
operate the valv-s by means of two cams 
called “wipers.”” The eccentric rods are 
formed with hooks at their outer ends, | 
which engage a pin in the arms of the 
rocking shafts. They are thrown out of 
gear by means of the slotted vertical rods 
through which the eccentric rods work, | 
one of which will be seen in the engrav- 
ing. These vertical rods are known as| 
strippers, and they are operated by the 
levers which will be noticed attached to 
the rocking shaft on the steam pipe 
When it is desired to start or reverse the 
engine, the eccentrics are thrown out of 
gear, and the valves are worked by a 
steam starting and reversing engine, 
which is controlled by the vertical lever 


seen near the steam pipe. If it is de- 


“A PUTTING ON TOOL” 


The DAVIS-BOURNONVILLE PROCESS of Oxy- 
Acetylene Cutting and Welding Is the 


Greatest Invention of the Decade 








Progressive Metal Workers 


Are adopting it rapidly. Our Plants are now being used to great advantage 
by manufacturers of metal furniture, sash and doors, steel cars, iron and steel 
pipe, seamless boilers and tanks, 
electrical apparatus, automobiles, 
and by iron, steel and brass 
foundries, for reclaiming castings 
and very extensively by repair 
shops for mending broken 
machinery, engine cylinders and 
aluminum automobile casings 


and for building up worn gears 





and other parts. Our Cutting 
Torch is invaluable for cutting steel piling and structural iron, and for wrecking 


steel and iron work. 
FIVE PLANTS IN USE BY UNITED STATES NAVY 


For complete information address 


Davis-Bournonville Company 
84 WestStreet, New York, N. Y., U. S. A. 
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Buffalo Electric Vulcanize 


ectric light secket, is automatically controlled 
You ean do your own repairing and Save Time— Save 
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ja r ou 


BUFFALO ELECTRIC VULCANIZER CO., 122 Erie County Bank Bidg , BUFFALO, N.Y, 





sired, the valves can be opeiated by the 
vertical starting bar shown in the en- 
graving 

The handwheel on the small vertical 


standard in front of the exhaust pipe 


opens the steam valve for the starting 


engine, and the wheels which are seen 


on the other two standards are for oper- 


ating the injection valve and for turn- 
ing the surface condenser into a jet con- 
denser, if at any time it should be de- 
sired to do so. The surface condenser 
is located in front of the steam cylinder 
Behind the 
steam cylinder and also below the main 


and below the main deck 


deck is the air pump, which is operated 
by connecting rods from the walking | 
beam. The gear shown attached to the | 
front face of the gallows frame, above | 
the cylind>r, is a hand winch, for lift- 
ing the cylinder head 

The paddle wheels are ef what is 
known as the vertical or feathering type, 
in which the buckets are made to enter 
and leave the water in a nearly perpen- 
dicular position The old type, with 
fixed radial buckets, is extravagant and 
uncomfortable; extravagant because it 
wastes power in forcing water downward 
when the buckets strike, and lifting it 
when they leave the water; and uncom- 
fortable because it sets up a violent vi- 
bration throughout the whole vessel. 
The feathering paddle wheel is smoother 
and more efficient in its action, and its 
efficiency is from 12 to 15 per cent 
greater than the older type. Its con- 





struction is as follows: Bolted to heavy 











Business Openings 
In New Towns 


A sinall store, hotel or other business established Now in 
one of the new towns on the new line to the Pacific 
Coast will, in a few years, prove a big money-producer. 


Dozens of business openings are offered To-day in the 
growing new Dakota, Montana, Idaho and Washington 
towns on the 


Chicago 


lwaukes & Puget Sound 
ailway 


If you are thinking of engaging in some mercantile or pro- 
fessional line, why not locate in one of these new towns ? 


“New Towns and Business Opportunities” is the title of a book 
describing the new towns along this new line and along the Chicago, 
Milwaukee & St. Paul Railway. It may be had for the asking. 
Send for it to-day. 


GEO. A. BLAIR 
General Eastern Agent 
Chicago, Milwaukee & St. Paul Ry. 
381 Broadway, N. Y. City 


F. A. MILLER 
General Passenger Agent 
Chicago, Milwaukee & St. Paul Ry. 
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timbers just above the guards is a large | 
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connecting rods. At their outer ends 
these rods are pivotally connected to 
rocking arms fastened to the back of the 
buckets, the buckets themselves being 
pivotally attached to the rigid spokes of 
the paddle wheel. The pin and loose 
ring are 
crankshaft, and the ring is rotated in its 
proper relation to the paddle wheel by 


placed eccentrically to the 


attaching one of the connecting rods rig 
idly to it. The eccentricity of the ring 
is so adjusted that the buckets shall 
always enter and leave the water in a 
perpendicular position, thus securing a 
true feathering action. The wheels are 
30 feet in diameter 

Steam is supplied by four steam boil- 
ers, of the lobster-return flue type, each 
11 feet wide, 9 feet 3 inches diameter of 
shell, and 33 feet long, with steam domes 
87 inches diameter and 10 feet 6 inches 
high. Forced draft is supplied by two 
large Dimpfel blowers, driven by inde 


pendent engines. The steam pressure is 


'55 pounds to the square inch, and the 


total horse-power is 3,800. 








RECENTLY PATENTED INVENTIONS, 

Pertaining to Apparel, 
ADJUSTABLE PATTERN M 

sky, New York, N. Y. This invention consist« 





tOGU SNH 


in the construction and combination of parts 
whereby the different edges of the pattern 
may be moved outwardly or inwardly sub 
stantially in parallelism, without varying th 


| relative proportions or the general shape 


| 
} the pattern 


Attachments are employed f 


}varying the style of the garment, rendering 


order to 


one pattern useful for cutting different forms 
of garments 

PNEUMATIC HEEL-CUSHION Ww i 
Gorpon, Deal, N. J The cushion is such as 
worn at the heel of the shoe on the inside in 
cushion the heel in walking The 
eushion has an improved form which increases 
its elasticity in action, and a further object 
is to provide improved means for holding the 
cushion in position. 

Electrical Devices, 

TELPHER SYSTEM.—B. T. Hiren, Alien 
Md In this case the invention relates toe tei 
pher systems and is particularly applicable to 
rural mail delivering routes in which the c& 
livery points are relatively far apart. It may 
be used also as a parcel delivering system 
or for any purpose in which the rapid trans 
portation of light matter is desirablk 

HEADGEAR FOR SUPPORTING LIGHTS 

D Ek. Tayvuor, Willimantic, Conn The 
gear is for use by surgeons, dentists, and op 
ticilans, and supports an electric light and 
delivers the rays directly upon the object uw 
der inspection The main feature involves a 
spring metal band, adapted to extend over 
the head from the front to the back, and b 
retained in position by resilient engagement 
with the forehead and back of the head. 





Of Interest to Farmers, 
BEEHIVE... Weaver, Fort Worth, Texas 





|The object among others here is to provid 


a hive of concrete or cement whose walis will 


be thick enough to exclude heat and cold, and 
whose interior will be large enough to receive 
any desired form of honey frames and which 


j}will afford at its entrance ventilating means 
}cleaning out means, and means for the passage 


of the bees into and out of the hive 


PEA-HULLER.—W. L. Hay, Franklin, Tenn 


| The intention of this inventor is to provide 


a device of comparatively simple construction 


in which the hulling of picked peas r of 
}peas on the vines may be accomplished by 
merely shifting the concave and feeding the 
peas through the device in the direction most 
suitable for their proper treatment. 


DEVICE FOR TEACHING MILKING.—P 
J. DeVeies, Hull, lowa, The 
the improvement is to provide a device that 


purpose of 


simulates the udder and teats of a cow pen 
dent therefrom 
that afford means for practising the removal 


together with other detalis 
of water from the artificial udder by a proper 
compression of the teats, and thus acquire th: 
art of milking quickly and safely 


Of General Interest, 


SOLDER FOR ALUMINIUM-—-J. F. ¢ 
. HI rt ‘ It ] Ira 
Phis sold eu U ind it read 
is t d and water It may 
i i i pieces of pure aluminiu 
thereof, or for soldering alum 
copper, zine, steel and other metals 
irdiess of the general shape and thickness 
he parts 
BUTTER AND LARD CUTTER & it 
Carson, Tron Mountain, Mich I 
is an improvement in self measuring 
ind butter seoops for use in taking lard 
fbutter out of barrels, tubs, or other tu 
iThe blades may be made of differer to 
measure different quantit f the material 
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| and inner run ways to dispose the balls in the i 
respective goals ; 

GAME APPARATUS WwW. iti CORN FORD, : 
Mornington, Victoria, Australia. The invention 
consists in the construction and arrangement of 
parts constituting a game apparatus A board 
or table is provided upon which are placed 
miniature forts, men, castles, and numerous 


Pinnenda- eens? 


objects Toy shooters are provided fitted with 
spring mechanism adapted to project peas, 
shots, or pellets through ports from the four 
| ! corners of the board against the forts, men, and 
MeeTIiOt 1 ‘ ‘G GROWING 
PLANTS il > I K LD RAK 

Ihe La I 1 method 


flags. 
Pertaining to Vehicles, 
DETACHABLE RIM FOR PNEUMATIC OR 
OTHER TIRES M. A. LeMercier, 112 Rue 
de Richelieu, Paris, France In this patent the 
invention has reference to a detachable rim 


which allows a complete pneumatic tire fully 
inflated, or a solid India rubber tire, mounted on 
said detachable rim to be attached to or de 
tached from the wheel of a vehicle with great 
rapidity 

CASING FOR PNEUMATIC TIRES.—J. Hl 
SEIBERLING Jonesboro, Ind rhe casing is at 


Hallways and Their Accessories, 


ranged to permit its convenient or ready appli 


ri ’ i mas | There’s one paper that is made solely to cation on either single clench or double clench 
~ eer ggalbe | a meet the requirements of the amateur— par startpage gue cpt hes: 
- nage. “pr Ptr a paper that has the quality that gives the exterior locking ribs arranged at equal distances 


, |from the edges, the portion of the casing ex 
best results from amateur negatives :~ Sicesiinis deeuia Mica tinias Aik dilie ait tei ie, Gael 


RAILWAY-TIE AN RAILCLAMP Ww. ¢ sponding edge gradually diminishing in thick 


NEF Lakin, t I ' t tion i ness and forming a pliable non-clenching clos | 

t od ' ‘ 1 form, and | ing flange ; 

art ’ idapted t t t metal VEHICLE-WHEEL.—W. L. Howarp, Tren i 

\ th { d ' ' ' ton, N. J The invention relates more particu ' 
ii t t ind wi larly to the mechanism for rigidly locking the 








m rim in place yet permitting of its ready removal 
If you do your own printing, Velox will be easiest for It is particularly adapted y wl 
i ° . . iving pneumatic tires carried by the rims, the 
you to work because it fits your negatives. If you have se? : - Secititats the pemoval of th | 
CAR-D i i I I : —_ : oS ws So aa ee 
, ' a professional finish your work, he can give you the lrim and tire and the substitution of a new rim 
' g al best results on Velox—because it fits your negatives. ind tire in case of puncture or other injury 
perable | There's a wide variety in surfaces, weights and grades. SPEED-GAGE.—O. D. Munn and J. K 
nulta | BRACHVOGEL, New York, N. Y The invention 
ad — . - is particularly useful in connectio th devices 
, If your developer and finisher doesn’t use Velox, a : a sa Doan aa " ig , ; ia d 
low etw - intended for neasuring le speed o i oat 
art tl t g adapted to t write us; we will tell you of one who does. trains. auton les, and the like An object is 
pera disposes gt I to provide a gage by means of which the speed 
d a ‘ t to of moving bodies can be measured with accu 
NEI ERA DI V IS IC )] J | racy and which is insensitive to shocks and 
ee ’ | issions \ circulating fluid medium is em 
me ow . ation, plovec which is sensitive to extremely slight 
Sesnatning te Mecrentie Eastman Kodak Company, oa a aes areca ar ie ahaa 
PUZZLI rR. 1. ¢ Ww tor Col Ve changes int degree o elocity of the oving 
to | de a pu th an | body 
eal ee & ROCHESTER, N. Y. 
" cay and iy n wa sur inding | NoT!I Copies of any of these patents will 
goa t " 1 goals, 8 be furnished by Munn & Co. for ten cents each 
! ! dt Please state the name of the patentee, title of 
: g ga the invention, and date of this paper 
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The First Article 


A RAILROAD THROUGH THE PLEISTOCENE 


in the October Number 


- p i , edie ; “sc oe 
describes the start of the famous expedition—the wonderful railway journey through a country that was like a “great zoological 
garden,’ the black tribesmen of his caravan, his outfit, guns, tents, his first hunting experiences, etc., etc. The illustrations 
from photographs by Kermit Roosevelt and other members of the party. 


To meet the extraordinary advance demand for these articles the publishers have provided a very large edition of this first 
number, but it will be well to place your order for a year’s subscription at once in order to be sure of obtaining the complete 
series. Any person who can secure subscriptions can make money on Scribner’s this year. Liberal cash commissions and cash 
prizes. Write NOW for particulars. 25 cents a number; $3.00 a year. 
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Casoline 
* s s Engines 


embody the best mechanical principles and tbe ma- 
terials and workmanship are ajways right. They 
have the approval of all mechanics. ependable 
starters, smoot 

running simple, 
economical. They 
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STYLES AND SIZES FOR ALL USES 

Vertical in 2. 8and 2% HA. P. Horizontal (Pee. 
table and Stationary) 4. 6,8. 10, 12, 15 and 3 P. 
Air-Cooled in land2 H. P Call on our loc cantons 
for further information or write us for catalog. 


INTERNATIONAL HARVESTER CO. OF AMERICA 
(Incorporated) 


15 Harvester Bidg., Chicago, U. S. A. 
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PATENTS 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, \ew York. vr 
625 F Street, Washington, D. C., in regard 
to securing valid patent protection for their in- 
ventions, Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 

A Free pinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request. 

Ours is the Oldest agency for securing patents; 
it was established over sixty years ago. 


MUNN & CO., 361 Broadway, New York 
Branch Office, 626 F St., Washington, D. C, 
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Ghe 


Sanitary 
Pipe 


eliminates the objectionable 
features of pipe smoking with 
out sacriticing appearance or util- 
ity. Best quality briar bowls, 
solid rubber stem nickel _ med, 
Sent by@nail, postpaid, fur a dollar 
bill, Money back if you peoter ito 
the pipe. 


SANITARY PIPE CO., 
147 Cutler Bidg., Rochester, N. Y. 


Retail dealers wanted in every city. 








r . 
Concrete 


Reinforced Concrete 


Concrete Balding Blocks 


Scientific American Supplement 1543 contains an 
article on Concrete, by Brysson Cunningham. 
The article clearly describes the proper com- 
position and mixture of concrete and gives 
results of elaborate tests. 


Scientific American Supplement 1538 gives 4 
proportion of gravel and sand to be used 
concrete 


Scientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis- 
cussion by Lieut. Henry J. Jones of the 
various systems of reinforcing concrete, con- 
crete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth- 
ing better has been published, e 


Scientific American Supplement 997 contains an 
article by Spencer Newberry in which prac- 
tical notes on the proper preparation of con- 
crete are given. 

Scientific American Supplements 1568 and | 
present a hetpfui uccount of the making of 
concrete blocks by Spencer Newberry. 


Scientific American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete. 


Scientific Americam Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis- 
cussed and illustrated. 


Scientific American Supplement 1564 contains an 
article by Lewis A. Hicks, in which the 
merits and defects of reinforced eonatehe are 
analyzed. 

Scientific American Supplement 1551 contains 
the principles of reinforced concrete with 
some practical illustrations by Walter Loring 
Webb. 


Scientific American Supplement 1573 contains 
an article by Louis Gibson on the prin- 
ciples of success in concrete block manufac- 
ture, illustrated. 


Scientific American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley, 
Jr., on cement mortar and concreve, their 
preparation and use for farm purposes. The 
paper exhaustively dheetisses the making of 
mortar end concrete, @epositing of concrete, 
facing concrete, wood forms, concrete side- 
walks, details of construction of reinforced 
concrete posts. 


9 number of the Supplement costs 10 
cont 

A “mt of papers containing all the articles 
above mentioned will be mailed for $1.80. 

Order from your newsdealer or from 


MUNN @®@ CO., Inc. 

















361 Broadway, New York City 
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INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 
September 7, 1909, 


AND EACH BEARING THAT DATE 


[See note at end of list about copies of these patents.) 





Sestene, manufacture of, Pages & Duche- 


933,107 


tin i” - : seivtaha 
Adding and “number-listing machine, B, 
kil os 


“Peticore 


A‘ adjustable frame, A. 
Bogushefs ky. 


Adjustable pattern, M. 


Advertising machine, J. W. Silver 
Aeromotor, 8. Gilson........ ovens 
Agricultural implement, E. M. Newell 


ty SO, Disccontaceudeeesaduesewe 
ee. DONE, Ts WOGG. sctctutntbesancenentn 
Alarm signal, electric, H. J. Hovey... 
Alloy, antifriction, E. A. Touceda...... 
Amusement and ares device, combined, 

Smith onsosenesads 
Amusement device, B. Hess....... . . 
Aasesoment de vice, centrifugal, H. N, 


Air, apparatus for separating oxygen from, 
J. 


Ridg- 
bcccccvesaceveene 933,5 
Ash" beadiing apparatus, Smalley & Hatton. 

Axle, vehicle , J ullison. . 
Bag, J. G. Deen apses 
Bag punching machine, 

SUG. aiecliss i009s0 000 . 
Banana shipping case, F. J. Schmitz 
Bank, registering, L. Rittelman................ 
Barrel, C. N. Johnson...... amuse 
Basin alarm, catch, M. F. Deininger.. 
Bean separator, C. A. Croel 
Bearing, roller, O. E. Michaud 
Bearing, thrust, F. H. Courtney 
Beater, B. Hunkler............ 
Bed, invalid, F. W. Mitchell.... 
Bed joint, metal, J. M. Adams. 
Bed spring, A. M. Beymer............ 
Beehive, P. Weaver.. 
Beet puller, E. A. Smith....... 
Beet topper, H. R. Arthur 
Belt, abdominal, E. Nickum. 
Beveling machine, Vv. Royle. 
Bin, See Grein bin. 

Binder post attachment means, R. Krumming 9% 
Bit, M. R. Sibbitt.... ae ocsecsde ey 
fF ee SO eer 
Blue-print washer, H. C. Gawler...... 

tjoat, A. Niedringhaus...... ee 
ment, CG. &. Frees. ..c6cecsee Se 
Boats, driving gear for submarine, 

Leavitt . suena “ 
Boiler stand, range, C. "R. Se mens 
Boiler tube cleaner, J. Zilli 
Boiler water gage, steam, D. Dahis tedt. 
Book, manifold order or sales, L. G. Whitney. 
Boring machine, W. T. Sears.. 

Bottle capping machine, H. 8S. Bre ‘wing ton 

Bottle case or crate, Krause & Dorn 

Bottle case or crate, Rice & Adams 

Bottle ening machines, bottle guide for, 
F 








Zeller ... cochionncdccqsnene 








Bottle, non- a fillable, J. Burnstein.. -. 933,530 
Bottle rest for filling machines, J. H. Champ. 933,362 
Bottle top, milk, C. F. Edlund he 933,636 
Bottles and the like, detachable handle for, 

Leh & Hellick Heese nn vcisercdeuduanten 933,085 
Bottles, machine for manufacturing glass, T. 

W. Simpson ‘ sbedbebitet 933,590 
Bettling machine, J. H. Champ. 933,361 
Bottling machine, milk, Strandt « Nie mann. see 678 
Box, L. J. Merrigan > ee 933,259 
Box opener, E. J. ¢ SNe PRE BR NT Sy : 933; 364 
Box opener, H. F. Wittig..... os . 933,410 
Box press, fruit, N. T. Nelson 933,660 


Boxes for nailing, maeeine for holding ‘fruit, 
Woodruff & Macy. ‘ 933,282 








| Building construction, L. K. Davis cawine 
| Bundle carrier for binders, I. F. Cole.... 
| Bunion guard, W. H. De Ford 
















Braiding machine, R. ©. Rahm.... 9 41 
Braiding machine, sectional, R. ©. Rahm... 40 
Ee RT 933,711 


Brick burning apparatus, W. B. Chapman 
Brick, mechanism for cutting wire cut, 
SMO Avnccensdacasbeshatesadvocacs<éenddbus 
Broom holder, H. W. Merrill........ 
Brush and comb, combination, 
Bleiker osdéposeesen 
Brush, fountain, A. A. Long 
Bucket, clam shell, H. B. Huntsbery y 
Bucket, collapsible bait, W. L. Wilson........ 933, 


Butter and lard cutter, C. H. Carlson...... 
Butter and milk merging a RB. N. 
awes . . . 

Calculating machine, C, L. Nelson. - 
Camera attachment, Korinko & Aap. 
Camera back, R. Kroedel.... ae 
Can cover, B. J. Hartwell.. 


Can top, tin, E. Norton 3. 
Cans, manufacturing sheet metal, E. Norton 33. 104 
Car and heating appliance, freight, W. E. 


Eastman . és . 
Car buffer plate, railway, H. Pearson 
Car buffer, railway, P. Recconi Sheesecel 
Car, convertible, M. Rounds dedbacses 
Car coupling, C. A. Tower... 
Car door and step operating means combined, 
railway, M. O’Brien........ 
Car atk and buffing gearing, railway, E. cz 
Car roof, Warren & Herbert. 
Car, wrecking. J. W. Dasher 


932,241 





Oars, connecting hose for railway, “ip. Wit: 
genmann ........ aces 933,516 

Carbureted air apparatus. E. B. Dennie 933,064 

Cards and the like, mounting pocket for, W. 
Schaake ..... Sheddersersdessesvoovebsbeseedons 988,117 
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OSH BILLINGS said that 


ginning of the g00d work of Wright’s Health U 


| Suard over the sensitive skin, preventing that sudden closing of the 
pores gay causes colds, coughs, and congestion in various parts of 


| the 


Wright's Health Underwear, made by a recent process, of selected 
Yet it is in reach of people 


| high-grade wool, is the best on the market. 


| Of moderate means. Not a fad, just a sensible “loop-knit” 


Ribbed Underwear 


garment, lined with the fleece of comfort. 


Wright’s sea 


NEEDLE 


Is @ product based upon the need of an underwear with an unusually wide range of elasticity. 


‘‘the only thing some underwear is 


good for is to make a fellow scratch and forget his other troubles. "’ 
THAT WAS BEFORE THE DAY OF 


Wright’s Health Underwea 


It is the fleece of comfort, and can’t scratch 
Keeping out the cold and keeping in the bodily heat is only the be 





Underwear. It stand: 


woolen 


It is knit on 


patented improved Spring Needle Knitting Machines, which produce a fabric of wonderful elastic properties. 


is so constructed that it yields to fit perfectly any form, and when 
taken off the body resumes its normal shape and size. 


pigee beautiful fabrics of cotton, also wool. 
Inquire at your dealer's for WRIGHT'S Underwear 


and always look for the woven label trade-mark. 
“ Dressing for Health,” a valuable booklet free. 


WRIGHT'S 


SPRING MEEOLE 
oe 
TRADE 


RIBBED i! 


Made in 


od 
MARK 


DERWEAR 


WRIGHT’S HEALTH UNDERWEAR CO.., 86 Franklin St.,.N. Y. 





earth through its orbit. 


Style A, Complete Outfit, 
Style B, 






DEALERS: heavy cast | 


Steck up now for 
Wig holiday trade. 


Wizard Mono-Rail Jumping Top 


Travels 100 Feet on Inclined Wee. Revolves 10,000 Times 
a minute with One Pull of the Cord. 
This Marvelous Top apparently defies the fixed laws of gravity and equilibrium. It 
will spin in any position with its center line at any angle to its Ilne of gravity, Spins 
on the tup of finger, end of nose, edge of tumbler, etc. 
SEE IT JUMP FROM THE SHELL? a 
demonstration of the railroad of the future, String the wire tight, start the 


an in carri inclined wi 1 it will travel length. Hl 
inn: in age on inclined wire and it will travel entire length. ustrates 
wr ion of : Baffles Science, +. ts children, astounds adults. 


The more you spin it the more it will puzzle you. 
50c. or + mall Ge. extra, 
Superior Quality, $1.00 postpaid, 

Wizard Top, accurately made of cold rolled steel, with turned steel bearings and 
uered wheel ; wood pedestal, winding cords. brass ring, nickeled mone 
rail, two-wheeled carriage, steel wire track, wvoden egg, with illustrated directions. 


WIZARD PATENT DEVELOPING CO., Dept. 5, 125-T, West ist St., New York 


. Any Child can do it. 


Your Dealer. 








ee WANTED 


1200 men $@-92 profit 
average Des day 


Half of these men had no previous experience. 
Work made pleasant by our 175 page Instruc 
tion Book. door-to-door canvassing. Let 
us show you what others have done. Address 
The Aluminum Cooking Utensil Co., Desk 25, Pittsburg, 
Opportunity knocks, but don't expect ‘the door to be hiched in. 

















ASHMEAD STAY ON 


SILVER BROOM HANGER 


@ Experienced broom users should use 
the most practical Broom Hanger, best 
up-to-date on the market. Hardware 
or grocery stores, Different sizes, 2 prices. 


J. H. ASHMEAD, Lake George, N. Y. 























South America 


and the 
STRAITS OF MAGELLAN, 
BRAZIL, ARGENTINE, 
URUGUAY and CHILI 


First Grand Cruise 
by Twin Screw 


S.S. BLUECHER 


Leaving New York January 
22, 3910. Duration 81 days. 


COST $350 
including all necessary expenses 
aboard steamer. 

This high class cruise permits of 
no overcrowding and assures abso- 
lute comfort and safety. 
HAMBURG-AMERICAN LINE 

45 BROADWAY, NEW YORK 
Boston, Philadelphia, St. Louis, Chicago, Son Francisco 




















Cruises Luxe 


West Indies and 
Spanish Main 





By R. M. S.P.“‘ AVON,” 11500 tons 
TWIN SCREW 
From New York Jan'y 15th, Feb’y 
19th and March 25th 
18 Days, $85 31 Days, $150 





Visiting Bermuda, Porto Rico, Jamaica, 
Isthmus of Panama, Venezuela, Trini 
dad, Barbados, Martinique, 
Nassau, 

Send for ‘‘ Avon’’ booklet; also particu- 


lars of Yachting Tours through the West 
Indies anc Bermude service. 


Cuba and 


SANDERSON & SON, Agents, 22 State Street, New York 





Please mention the SCIENTIFIC AMERICAN when writing to advertisers 


















































































































Scientific American | SEPTEMBER 25, 1909. 








Carpenter's bench stop, D. F. Larkin 





















































Carpenter's gage, U. 8S. Manges 
Carrier systems, transfer mechanism for, W FEF r B i 
ra our Beautifu 
Carton, F. W. Teasdale 3 
Cask pitching machine, H. Rauch 0 j 
Cask pitching machine, H. & H. E. Rauch t- t 
Caster socket member, D. A. Maccuaig u ao oors ic ures 
; > Chafing dish, Sternau & Strassburger 
: Chance device, A. N. Gitterman 
How about the strop behind your razor : Channel flap iayer, T. F. .Engiish F Re E E! ! 3 
. e Check holder, W. 0. Roberts q 
How about your ability to use it ? Cheese manufacturing apparatus, J. Brensike 
: ’ Chimney tops, smoke-stack base for, J. W. 
Tinstm: : ; 
Is every shave a pleasure now. came "senéiinben I’. Bloom | ——— — . * f 
ws . . ~or penodikcal who toves 
» <= . ( » F 
The NEVER FAIL sharpens any razor Chuck e I ae nature and animals ' 
: " 5 . Cigar piercing device, R. C. Holmes and out-door life we will j 
does it better and in less time than a hand Cigarette machine, Drucklieb & Simon send, without charge, four r 
expert can, and gives the keenest, smoothest Cigarette tipping machine, A. L. Boucher beautiful pictures. They 
Cireuit controlling mechanism time col are printed on heavy art 
cutting edge you ever saw. trolled, F. W. Wood 933.217 paper, withoutlettering, and 
: ne Clasp, T. ¢ Luce 933, 190 > > > > 
A Western bank president (name on application) writes: Clevis, Swetnam & Elam 533138 | 8} Fede ma coat ae sg 
Have used one blade over six weeks, and | shave _~ , See Mail clip ye me i Do not confuse these Framed at moderate cost, 
hould last + ml sng to = RS a erali with cheap pictures. | they will make excellent 
fail Ine box oO lade oppe eS 1e d antrel 5 ai 
daily On f blades with your str ypper should last a Clutch, friction, Slaght & Kelly They sell at Art Stores Guageatane lee yous Seem . 
lifetinne Wouldn’t part with mine for $50.” Clutch, hydraulic, F. De Coligny 933,23 Ser SO cents cach. the ney o> art jus wae 
Coating mechanism, surface, T. W. Kienast.. 933,37 inch oa / om ax in 
. - y > l , ‘ es. 
\ ) , Ss? Coating process, article, J. M. Talmadge 933,598 % = 
W I i y QI | RY | I FC R | ) D AY J ‘ = « small metal articles, metal, E. 8S 1 We send these pictures to advertise our Stand- 
. : . Mowry 933,324 ard Library of Natural History, which has just 
Money back if you want it—ask any bank in this |Coin freed automatic machine, H. Hadida 933, 368 been completed after years of labor and at enor- 
city as to our responsibility. |‘ gr og — ovens, apparatus for comvey- . mous expense. Itcontains over 2,000 illustrations ' 
: , Coking oni a Sheldon an sae from actual photographs. In many cases these ' 
Put on the market only four months ago, after years’ of > sneterne c Bans D. J. — vow ata 933 454 photographs were secured by special expeditions 
‘ —s ousands of N > STROPPERS Colla ible table. J. W. Lindow 933.474 sent to foreign lands for that purpose. 
experimenting, thousand f NEVER FAII TROPPER Colors . proce oo bee, 983.5 Your application for the pictures will impose no 
sent out on trial have triumphantly proved their worth in Ne 1—‘er Safety Blades mac hine J. Southwell 333.207 obligation to purchase the Library Neither will 
( omposition of matter and making the same you be bothered by agents or canvassers. 
state in the Union The combination of a perfect W. J Phillips 933,722, 933,72 As an evidence of good faith, enclose 10 cents 
. Concrete mixer, H. ¢ Towusend 933,501 silver or stamps) for wrapping and postage. This 
wit mnfallibie, automatic actior » ce ve ‘ Pr eg 
“ in infallible, automatic action is a real necessity for every man who Concrete pile forme compressible, E, D will be refunded if you request it after examining 
ve or should shave. Every consideration of economy and personal p W mstney 933,280 the pictures. When writing, mention this period- 
{ ‘ t } If tod ol a e pipe see yy - Seearasee for hand aa? rary 
mort urges you to supply yours« oday. _— . _oewwenn o- . 
i Concrete lson & Appling 933 
very user of safety razors knows that mighty few—if any—of his bledes Conerete wo orm for, O. E. McMahon 933,327 THE UNIVERSITY SOCIETY 
Condenser combined th totransf< 44 
actually fit to use until the y are stropped. The NE VE R FAIL will make pom Eo E E ¥ ( these rocgy weer 933.697 -48 E. 23d Street, New York 

























every one of the mM Qoe xd for fre m 50 to l 50 perfect shaves, poem boggy nal Dandt < 4 
. . > 4 »« Cooking apparatus I M. ¢ t 
so it pays for itself in money as well as time saved. Gesbins, 208 rates al. T. ven HARDERFOLD 
. Corset, 1. Yanowsky 
Order by number, with the coupon below. Cotton holder, absorbent, W. J. Durant HYGIENIC 
Crate, folding, T. W Ert 
No. 1—for every style of safety Crate of binder for tin plates, E. Norton UNDERWEAR 
ross-heat 4 > lougherty, et a 
Cross tie and rail fastener, metal -Air-S 
No. 2—for the old style razor ee ee eee, Se, A. Oe entar-Ale.Sipnce System 
‘ Crustacea, removing the meaty matter from it ae syed - “ . - ae ~ 
The Never Fail Co Cullaaey Gevies, th’. Beeael of oer vara climate 
ulinary device i rench 
i Curtain rod support, F. L. Lathroy Invalids , Athletes 
° Cutter and matcher head, 8. Cline rotessional Me 
No.2 F 1052 Nicholas Bldg. Cutting mechanism, T. W. Kienast Merchants Accountants 
for the Danger zone signal for turrets, | W. Wood d all occupations in life, mdoor 
Pld S-yle : TOLEDO Dart, G. W. Smith —_= 
Keazor- Dental tool, T. Mahoney Oo 1.100 Physicians 
Derrick, oil well, T. A. Neill ver ft, y 
aIDOn Desiccating and pulverizing apparatus, Mason have united i — if « = 
iF : & Rochelle 9 itary excellence of the Hampengotp 
ue NE V ER Directory and index, combined, D. J. Wil- system of underelothing. 
Hams HARDERFOLD FABRIC CO. 


Dish washing machine, Singer & Clark 
Display stand, J. Towle .9 
| Distribution system, H. L. Van Valkenburg 

| Door, S. B. Martin 

Door, ¢ B. Whitman 

| Door and frame, insect proof. H. W. Diers 
Door lock. W. Curlett 


163 River Street, TROY, N.Y. 
Send for Catalogue 


CROBET 











Enclosed hind $3, for 
NEVER FAIL STRC PER, 

15 days trial, ff not eullectery | in 

every way, | am to have my money back 

upog return of stropper 








Door epening and closing mechanism, sliding, 
we } Name ' A. Anderson - 933,284 
oor, wainscoting, et sheet metal, ( ce 
Aden hee © ne SG Swiss Files 
|} Draft and buffing mechanism, friction, H. | 
City See | Asper 933.06] * © and other tools shown 
— = | Dratt rigging. frictional, C. A. Tower 933,601 ~ = in “The Tool-Monger.” 





Drain board, W. 8S. Johnson - 933,18 ° . . “os 
Draw bar safety device, B. G. Kitzmiller gez.07s Sent free if you mention this paper when writing. 
Dredges. swivel and extension connection for ITG : c 

Mee ion Wl tees ot bedded ee We eacent ga3.11¢ | MONTGOMERY & CO., 109 Fulton Street, New York city 
Drill driver, portable, T. S. Watson 23 AE REN ROR IT A A 
Drinking trough, A. Durr 
Dust catcher, J. Kennedy 
lye, azo, L. Hesse, et a 133.446 to 933,448 















































Dynamo machine construction, B. A. Behrend 2 
Egg tester H. Langham 933 ) 
Egg tester, E. Leiss 933,472 asure Without the Poison’ 
| Eggs, cream, custards, et« beater for, TH. ¢ lk == -b (Trade Ma: Cc 
| & O. Preston 933,580 like meerschaum. = ‘ 
Electric call and alarm system. ©. O. Baker 933.412 Absorbs the nico- i 2 00 
} Electric controller, T. V. Buckwalter 933.157 tine and keeps on for 
Electric flasher, D ». Swer 9 7 tasting sweet. You . 
ie flasher, D. I n 7 i 
4 Electric hoists, control system for. Hall & never had such an Sent prepaic 
|| Made in the largest and most} | ‘'S"t..0ei"Sscsne w.09| | err sti D ei 
Electric light fixture, T. Smit! 938,132 4. MENCES = P factory. 
. H MENCE satisfac ry 
Electric light support neandescet . | . 
|| up-to-date plant in the world] |*';ir'c,,}!% sme, candesceat, FD. | L Meo RNRESS St. Louie, Me. 
devoted exclusively to the manufacture] | Hiectric machine, dynamo, A. HL Wouters 933.220 er 
. ectric machine, dynamo < tichards 9 67 
of two-cycle marine motors. aicntuhie snmaihion ane, W.. Stealers 933.399 GOES LIKE SIxTY $60 
Wi Electric switeh Reeve vr 489 SELLS LIKE SIXTY 
ire your order and have motor} | fect io {ulsfurmer tarnace 0. Frick 933,169 SELLS For SIXTY 
shipped same day Electrical apparatus, wall cabinet for, H. 1 GILSON 


Paiste 
Electrolier, J. MeGavin 
Elevator, B. M. Walpole 
End gate fastener, W. W. Meyer 
End gate. wagon, B. M. Wilhite { 
Engine ignition device, gas, A. J. Gifford, 
et al ‘ 
Engine plant, heat, 8S. Lake 
magiees fuel feeder for internal combustion 


MeCarty 933,325 










This is only possible because 
of our enormous out put. 5 


A Portable Electric Vacuum Cleaner ete for cur teaatl> 


that ful three-color catalog— 


CLEANS "oe cece oe 


WOT A TOY GUT IN EVERY SENSE OF THE WORD A MACHINE 





pe km all sizes 
Port Washington, Wis. 








Stoeks of Gray Motors ae . tr P ¥ " - - oa cs 

Built by the originators and the oldest and largest manu arried in Boston, New ff 2 s ne RENAE Soe ARSRES ae aon 
facturers of vacvum cleaning machinery in the world, and York, Philadelphia, Balt Engraving mene hine, V. Royle : é 99 
used by the most particular people. Guaranteed nore, Norfolk, New Or Envelop, L. Schwartz 
to do thorough and efficient work. White for booklet ans, St. Louis, Chicago, Envelop machine, T. W. Kienast 
giving full particulars and puces | 9B Lee Angeles, San Fran- Wyte for gaiaion of Equalizer, three-horse hitch, N. H. Kellar . 
GEN'L COMPRESSED AIR & VACUUM MACHINERY co. un aecemsorien ceeeee, sotney. SA. Mi. Gentnes Storage Batteries 
Dept. $ 519 Ne Taylor Ave St. Le USA J Excavating machine, G olmes 


Excavator, R. E. Watson 

Exhibitor, changeable, G. R. Hollingsworth 
Explosive, Clement & Langhard 

Extension table, pedestal, W. L. Pfefferkorn 


The best for ignition and light 
No loss of current. Absolutely 
reliable. Transparent jars are used 
for all batceries. 6 volt, 6) ampere 
hour baticry. Price $27.00. 

Send for cataloque 




















THE INTE RN AL WORK OF THE 

Wind. By & PF. L Gury A painstaking discussion K : fabs 
y the leadin ah rity Aerodynamics, of a subject — abric See nittec abric 

of value to -s hrority in airships BCLENTI FIC The New High Class Watch Fabrics, machine for cutting friction, T At- 

AMERICAN SUPPLEMENTS 946 and 947. Price W . ‘ 

inn o., Ine 








Eyeleting machine, W. F. Lautenschlaget 











ALBERT MULLER 
145 West 49th Street, New York 























cents each by mail c., #1 Broadway — - Farm gate, P. R, Graham - ee 
wee Tere Coy and all newsde ale - l Fancet, measuring, M Koeniges ert 
fi aE ‘Palmer Motors and Launches 
renton ‘ies Fine 4. a : : r oo ens Two and Four Cycie. One, Two and Four 
HANDY IN EVERY HOME Firearm, T. ¢ Johnson 4 Cylinder Stationary and Marine One to 
E A high-grade watch manufac- Firearm, automatic, F. F. Knous Twenty H.P. Catalogue FREK 
very be useful and tured by the money-saving Sys- Flaying knife and the like, J. Coomber PALMER BROs., Cos Cob, Conn, 
pretty ty wants one of the tems of the Ingerso!! Dollar Floor covering, seam binder for, 0. C. Zim New Yor E. 0th St. Philadelphia; The Bourse, 
Excalier Combination a cateaien Watch. Has every feature of merechied Boston : 85 Union St. Providence tI 242 ty St. 
and Magwifying Glass the most expensive wate hes. Flower stand or rack, J. Vogt Portinnd’ Pier 
No toy, but a practica seful arti Closest timekeeper; none hand- Hewer eupporter, C. 4. Rieman ~ Poctland’ Pier 
sper sai f sach somer made; wil! wear 20 years. Flue beader and expander, combined, T. H j 800 First Ave. So, 
‘ Buy it from any responsible Slaves lee oe reat Ave. Sti 
agni ce : . . je welerrightin y« jar own local- Flush tank. A. D. Williams 1600 Powell St. 
hair pn paid b 7s rite for Focusing device, R. Kroedel ae ae : : é 
t rr Folding box, H. L. Guilline ‘ 
for mill bot = solid § in so-yr. $ Qi" to-yr Fowl cateker, J. F. Luckhard Catalogue of 
for mill work ewelers, botan sd Tr fd “ i-fi'd Freezer. A. Carter 30 | a gt 
‘ ; 15.3 i GQe., 3 Robt ine abe. 25F abe Y Furnace dust. manufacture of ag ~ Tt | ree Scientific and i 
y mall band 5Oe., 3 sizes . | rsoll * rankel Bid, W.Y. bodies from blast, W. Schumacher 933,268 . 
A. Kleiaman, Sole Gfr.. 250 Sth Ave.. A. ¥ _ Furnace dust. manufacture coherent bodies | Technical Books 
from blast, W. Schumacher 933,270 | 











Furnace for the cementation of articles 
fron, steel, and alloys of steel, F. Gio litti 


Gage, FE. D. Keeter 
~ E X TAN T Gamé apparatus, R. L. Cates 
Gang edger, D. C. Leonard 
Garment, H. A. McDonald 
POCKET SIZE arm paald 


o " Tm Garment, brassiere, W 
Not 4 toy, Gives ac- Garment supporter “nd adjuster, G. D. Mac- 
curate results in Sur- kay 
veying, Navigation, etc. | Gas burner. J. O. Shoop 





We have just issued a new edition 
of our Catalogue of Scientific and 
Technical Books, which contains 
144 pages, and a copy will be mailed 
free to any address on application. 


Essex Hot Air Engines 


Idez! for Light Power Purposes | 














W rite u r Catalogue ae to those in-|Gas engine. F. W paaree, —- — 
terested in engineering, | Gas generator, G. F ubert ; 
ESSEX & SMITH CO. Price $1.00; of Metal $5.00 | G"* generator, acctylene, © I Eswiesg MUNN & CO., Inc. , Publishers of Scientific American 
Gand &LockStreet, Buffalo,N. ¥.'L. DUERDEN, - Port Washington, L. 1., N. Y, Gas igniting device, W. Grix 361 Broadway, New York 








Please mention the SCIENTIFIC AMERICAN when writing to advertisers 





American 





















































SirrTEMBER 25, 1900. Scientific 





‘ 
’ Gas meter, H. Chrisman 





rs a, Gas purifying apparatus, W. McArthur 
Gas scrubber G. Gray 
(ias storing tank, acetylene, P. ¢ Avery 
Cases, eannentia for separating mixed, ¢ 
A. Fiesse : 
Gases electrically, treating, 1. Moscieki 
Gate, Sprague & Mulroyan .... 
~ . Gate, J. E. Smith.. . 
THE CHOICEST VARIETIES Gearing, W. J. Schoonover .... 
Glass cutting machine, A. L. Milentz 
] di th f HIGHLAND PARK Glove, mitten or the like, A, G. Hoegren 
nc u ing e amous 0 Governor speed regulator, De Dion & Bouton 
Grab, safety, W. Remsnyder ...... 
Grading puiverulent materials, apparatus for, 


Morton R. Edwin 


Panatelas 
$240 per hundred 
instead of 52° 


By all standards of comparison this is 
| a 10c. cigar. It will satisfy the most 
| 
| 





Catalogue containing descriptions of 85 different kinds will be sent on request. S. Cooper 
This Catalogue also contains accurate and trustworthy description of the best Grain bin, G. M. Boll 
Gun, bre loading gas actuated, S. N 


Trees, Shrubs and Hardy Plants = T= eri 


ELLWANGER & BARRY, Mount Hope Nurseries, Box 0, Rochester, N. Y. Hat baking oven, ©. F. Bennett 


y Hat fastening, lady's, Morris & Marks 





Hat holder, T. M. Coleman 

Hats, article holder for, G. Leopold 

Hatch operating mechanism, H. M. Gleason 
a Head rest, E. ©. Leahy 

Headlight. C. L. Betts 


FORE RIVER SHIP BUILDING C0. = == = 


lose nozzle, garden, J. G. Kasjens 
Hose rack, H. Gibbs 


Hot air heater, R. L. Short ‘ 
QUINCY, MASS. Hydrant, reel operated, W. J. Clay 
Hydrocarbon burner, G. E. Whitney 
Ice shaver, A. M. Preston 
Ice shaving machine, G. S. Blakeslee § 
Ingot mold, automatic SteEENS, Morie & 
Magnanelli * § 
Inhaler, E. Carabias vee : * 
Internal combustion rotary engine, w. 
Macomber . . nessvicnge edbenee 
Ironing machine, A. Kreuter 
Ironing table, Pride & Davenport 
Ironing table and sleeve board, combined ‘fold- 
ing, T. C. Krings 








cranky smoker of imported brands. It is 
fully 5!, in. long, strictly hand made, of 
|choicest Havana tobacco - genuine Su- 
|matra wrapper. It smokes 
freely and evenly never 
|Chars down the side, but 
keeps burning coolly and 
fragrantly to the last tooth- 
hold. 

The reason this cigar is 
sold at $2.40 instead of $5.00 
per hundred is because I buy 
and sell for cash. I ask no 
credit, neither do I give it. 
I personally buy my tobacco 
direct from the grower in 
Cuba and pay him at least 
five weeks before the tobacco 
Summ ake te te clases ay wy 122 reaches the U. S. Custom 
Jars, machine for applying metal caps or House. I buy for less and 

closures to, E. D, Schmitt ; — sell for less. I believe in 
By ailing oy Rieeneree Bohan. what Elbert Hubbard said 


Ker. See Lae ta = A ‘ pe in April, 1907, issue of the 
‘nife cleaner r, achicotte » 933,31: one ay 

Knitted fabric, ribbed, R. W. Scott .... 933, Philistine ; 
Knitting machine, circular automatic stock- 





























ing, J. D. Hemphill caccees. 983,443 “A Credit Account is the most 
Knotter, cord, J. A. Sharp 933,126 insidious form of borrowing money. 
Lacing hook setting machines, spacing When you don't pay the merchant 
mechanism for, W. F. Fraser .... 5 at once for the goods you buy from 


Ladle construction, G. P, Jones 
Lamp, F. A. Curtis 
Lamp, J. R. McKay - 
Lamp attachment for vehicles, G. 8. Sher- 
man ee . 4 
Lamp, baker's oven, C. Robson 9: 
Lamp bulbs, locking device for incandescent 
electric, L. Davis 
Lamp, gas, Humphrey & Wright 
LAUNCH OF U. 8. BATTLESHIP “NORTH DAKOTA” Lamp, in andescent electric, Farkas & Jaeger : 
Lamp, inverted, P. B. Johnson ‘ 
Lamp, inverted gas are, S. W. Hyatt 
Lamp, inverted incandescent gas, A. J. Hof 
GRR. 000 -nvcnccccesconcsesscsscsscenbes 
Lamp shade holder, W. V. R. Seltzer. 


. + . . ‘ 25 | ‘ 
Lamps, means for igniting and controlling : “The merchant who gives credit 
vehicle, A. A. Clark .......+--++++ oe 933,694 is not in business for his health any 
Lamps, weatherproof soc ke t ‘for electric, G. more than the pawnbroker is."’ 
Ww 933,6 


. Goodridge ‘ idee 
Lap robe holder, H. F. Tyrell 


H ll d Ss b $ B t Last, Loewer & Kittlinger - 
Oo an u marine on Ss Latch, automatic switch, W. 8S. Weston 
Leaf spring, W. J. Harrison . 
Laathe®, and making the same, artificial, L 
F 7 M B C * suilleteau-Chaput . 
Lens BM om oy W. R. Uhlemann 
orgings, anganese ronze astings Letter and document distributer, F. Bristow 
Life saving mattress, H. Schonboe . ‘ 
Lifting jack. F. L. Gormley 93 
Lights, head gear for supporting, DD. 
or . 
Link mesh, Ww. J. Bailey . bi 
Linotype machine attachment, A. F. Welling use —without a binder. 
Liquid selling machine, automatic, A. Meinert § I'm so eager to have you try this 
Liquids from closed receptacles, device for smoke that I'll send you a sample 


him, you are borrowing money from 
him, and disguised in the price is 
much more than the legal rate of 
interest. Better to borrow the actual 
cash and know how much you have 
to pay for the accommodation; but it 
is better still to practice self-denial 
and go without the thing you want 
till you have the cash to pay for it.’’ 











“All the losses of the merchants 
who give credit are made good by 
the people who pay. 





Among my 35 different brands I 
have an “in between" smoke called 
“Old Fashioned Havana Smokers,"’ 
I want you to be on smoking terms 
5| with them, because they are just 
| the thing you want when you don’? 
want a big cigar. They are Havana 
filled —4 inches long — blunt at 
both ends— made the way the Cuban 
planter rolls tobacco tor his own 

















*ORNATUS ET BONTTAS* 
Q 













IF IT'S WIRELESS WE MAKE IT ce SS box of 12 free along with an order 
Lock and key for same, A. Gogmin for my Panatelas, because you will Actual Sizc 


buy them again. 

Send me $2.40 for 100 Morton R, Edwin Panatelas, 
Smoke as many as you like—smoke them ali if you 
want to, and if you then tell me that you didn't 
receive more than yeu expected, I'll return your 
money and we'll remain friends. 

Loom, weft replenishing, E. H. Ryon If you want to know wholam and whether os 
Loom, weft replenishing, G. B. Ambler 933, not I run my business on the square, if you have 
Looms, spooler for pile fabric, F. A. Whit- ona.tig | 22Y doubts as to my making good if my cigars don’t, 
Mail bag pick up mechanism, B. R. Sim. | Just inquire from any bank or commercial agency 
PE $0 ek Ue a : ‘ 73} about me. If you don't like the report you get, 
Mail clip, J. Klein and bude — Z keep your cash at home 
Malt house, J. F Dornfeld IMustraied pricelist sent on vequest. 


3 7 ba MORTON R. EDWIN 


Locomotives, device for preventing hold-ups 
on, C. J. Johnson A 932 
Log handling mechanism, CC. E. Cleveland 
Logging means, lead block for, 8. J. & I. 
Davis ° . . ° 

Loom, H. Le Doux : 

Loom picker mechanism, B. Trimble 
Loom shuttle, J. Lacroix 





THE COLLINS 
WIRELESS TELEPHONE 
COMPANY 


& FREDERICH COLLINS, Techaice! Director 










Celebrated Hats 


in authoritative 
fashions for 
-| discriminating dressers. 


MAKERS OF... 
WIRELESS TELEPEONE we 
















Match, duplex, J. Roche 
Match unloading and boxer, Sterba & Birch 
Mattress supporter, J. Wilkins 






A Postal will bring yeu 
















= Measuring device, liquid, A. Bruce m 
The COLLINS >! 178-180 Fifth Ave. Metal box, F. O. Buschbeum Dept. S.A. 64-66 and 67-69 
567 Fifth Ave. | 181 Broadway Metal cutting tools, rolled metal bar for E West 125th St., New York } 
IRELESS BULLETIN e Chi Philadelphi Metal = slg uniting, C. F. Jacobs Make checks payabie to the Edwin Cigar Co. 
DEVOTED EXCLUSIVELY fs joago - — Metal, treating molten, H. W. Partin ‘ cs ‘ F _ 






Metal wheel, A. E. Noble § 
Metals or steels of all qnahitice, poteiaass Oo 
process to produce, L. H. Baraduc-Muller. % 57 S d 

Metallic product, G. F. Allen m ma e | U on the 
Metallic receptacles, machine for manufactur- fp 

ing, F. “=~ oe 

Milk cooler, ndgren & Mattson 


Le ; —“S8) Leather Ends f 
; cane. oh “ie J. De V ries. . 933, 4 Admiral They Sik ' 
The Hudson - Fulton Molding ——- . - McCleary ence enenen Sam 485 S lJ S P p Ht] ie p is 


TO WIRELESS =~ The Wellington 914 Chestnut St. 


64 and 56 CLINTON STREET 
NEWARK, N. J. 






No Strain Comes 
























1P WE MAKE IT, IT WORKS 








Mowers, gathering and dropping device 
C. A. Rice . 933,39 

torage Battery |) suitivie eect recciver, Gi. T Voorhees: |... sa3.ene MRE PE 
Music leaf turner, A. H. Osterman 933,33 Button ¢ Extra Nears & 


CAPACITY : 4 volts, 20 amp. hours. Musical instrument, double scale pneumatic, 





Ir M M d E ¢  WW 6%. 10K 2. Dougnerd ehehinheearepedanese ” 
IMEN: 2 ° i M p Me PUPStte 2. .ccccscscocccace esese 
oning a e asy high. Weight 20 Ibs. * sabe ter nae P. 8. ‘Chandler cee . 
Nut device. lock, J. 8, Conradi, et al.......... 


An ideal battery for operating J] Nut lock, C. Starzman................. 
Christmas Tree Lamps, Electric J 011 burner, R. P. Selsor ieiagin tec 
Fans, or any purpose where a Operating table for osteopathic treatment, 
constant and reliable current is W. O. Galbreath ........ 9 
required. Rechargeable from J, Ore separating machine, dry, Bonson & Me 
Edison circuit or at any automo- ED dhatakepndces. c6eesteeuss 7 re 
bile charging station at low cost. J} Ore a ‘ocess, =. Rothenberg 
Price oe ular. Ore washer and concentrator, A. eu 
$5.00 end for circ Ores, treating, Lockwood & Samuel 


The Storage Battery Supply Co. J) cee 8 eG. inne 


The Simplex Ironer does away 
with all tired feeling, headache 
and backache on ironing day. It 
works so easy and fast a child can = 
turn it. Saves 34 the time. The & 


Spex Irowee 











Packing box or case, D. J. Cable : 
puts a beautiful finish on fine linen, plain Free flat 239 East 27th Street, New York Pail = Fey milk, Fitch & Chamberlin 
» Saves its cost many times over. Costs | cent an hour Mfrs. of Storage Batteries and Accessories of Every Description. | Paint can, R. Henke, Jr. ... i 
for gas yp mys yt 2 mg or belt power. Write for Pan handle, dish, C, F. Pfalzgraf ‘ 7 
name of dealer who handles Simplex. If no dealer we ___. | Paper bottle making machine, C. F. Jenkins... 933,46 i . 
o~- direct on 30 a Free Triai. Illustrated booklet : Paper cutting machine, G. M Farnham 4 A BIG PENCIL 
‘rite t 


Electric Lights |P itnen nn eee eeeeie ieee eet | lade FOR BIG MEN 


Paper stock squeezing rolis, 8. R. Wage 


—— IRONING MACHINE COMPANY 
















































= e Street, Chicago AC lete 8 Light Paper tube making machine, 8. I. Prescott 72 Most pencils are made to sharp- 
rf ‘ 
. Papering machine, wall, J. W. Barclay 1336 7 en, this one is made to write 
— : ~_ Outfit for $110 Paving block, D. Atherton .... : 92 Blackstones are for men too busy te 
This price includes} Pea huller, W. L. Hay : : . fuss. You don’t care that we mellow 
Dynamo, Storage Battery, | Peg wood ‘sharpener, G. W. Bowers. ’ the graphite six months, test every 
Lamps, Wire and IWa-}Pen, fountain, T. C. Grant ... ny E lead, case the lead in Florida cedar. I his 
> | . > 4 , 
Our outfits are automatic ion bone be installed eee go Pa = — ‘ ‘ 4 is a pencil that works all day wi thou tiring 
7 and require no particular at The dynamo can be Pendaluen escapment, self-adjusting, Ww. B. S your hand. Newspaper men use ii, Lawyers 
They mend all leaks in all utensile—tin tention while running. driven by any convenient MEE cogs. 3 é , oA 3 use it. Ministers swear by it. Business men 
brass, copper, graniteware, hot water bags Made in many sizes. power, oe ay or inter-| perambulator. folding, O. Kurz 933,075 and business women owe themse wes © trial of it. 
etc. Nosolder, cement or rivet, Any one mittent, Only One-half | p, » films for different ‘tem Sample sent for 1 Oc. Stationers sell them. 
Ps h fi f; Send for bulletin 1H4-B. “ 4 Photographic plates or films for 
‘an use them; fit any surface; two million Horse F ower required. ratures, apparatus for determining rela AL. S M { Alaminelé Pen: 
inuse. Send forsample pkg. 100, Complete peratu Pr a Wat - L. SALOMON & CO., Makers o' 8 8. 
phe g. assorted s: sizes, 25¢ . Agents wanted. ELBRIDGE ELECTRICAL MFG. CO. tive times of development of, A. pte ee 343 Brendvas, NEW YORK CITY, 
ollette Mfg. Co., Box 192 Amsterdam, N.Y. ns : ~ es oak ane 
ELBRIDGE, N. Y., U.S. A. Piano, zither, H. F. Schenult 933,67 
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Three New Interesting Books 
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e Scientific American Boy at School 


By A. RUSSELL BOND 
12mo. 








320 Pages. 300 Illustrations. 
Price $2.00 postpaid. 















HIS book is a sequel to “The Scientit American Boy many thousand copies 

which have been sold, and "v very popular with the boys Phe 

main object of the book is to t to build various devices and ap 

paratus, particularly for outdo ( ” tion of the apparatus is 

escribed and the instructions a1 interwoven in a story, a feature which has 

in making the “Scientific American Boy so popular and interesting to th 

takes up the story of Bill” and several of his companions at boarding school 

They torm a mysterious Kgyptian society, whose object is to emulate the resource 

fulness of the ancients Their Chief Astrologer and Priest of the Sacred Scarabeus 

is gifted with unus powers, but his magic is explained so that others can copy 

it Under the dir is of the Chief Engineer, dams, bridges and canal-locks are 

constructed fhe Chief Admiral and Naval Constructor builds many types of boats, 

some of which are entirely new fhe Chief Craftsman and the Chief Artist also have 

their parts In the work done by the Society, over which Pharaoh and his Grand Vizier 
have harg Following is a list of t chapters 

Chapter | Initiatior Chapter Il. Building a Dam Chapter Ill, The Skiff; 

r Iy Che Lake House Chapter \ \ Midnight Surpris« Chapter VI rhe 

n Order of Ancient Engineers: Chapter VII, <A Pedal Paddte-Boat™; Chapter 

Surveying Chapter IX, Sot Lake Chapter X, Signaling Systems 

r XJ rh Howe Truss Bridge r XII. The Seismograph, Chapter NIIT 

ana Lock Chapter XIV Hunti i 1 Cawera Chapter XV The Gliding 

Machin Chapter XVI, Camping e% ‘hapter XVII, The Heunted House; Chapter 

XVIII, Sun Dials and Clepsydras » XIX. The Fish-Tail Boat: Chapter XX 

rype XX1 Tights and Current Sailing: Chapter XXII 





Photography Chapter 
The Wooden Canoe Chapter 
Chapter XXV, the Sailboat; 
Geyser Fountain, 


XXIII, Tt Bi le 


ve cy Sleigh; Chapter XXIV, Mag 
Chapter XXVI, Water 


Sports, and Chapter XXVII, A 








Handy Man’s Workshop and Laboratory 
Compiled and Edited by A. RUSSELL BOND 


12mo. 400 Pages. 350 Illustrations. 


Price $1.50 postpaid. a 








= VERY practica hani whether it ‘ professional, has been confronted 
many tin = sf r ft exercise of consideralbl 
ingenutty = t mn issu of this sort successtully 
seldom z | his method i procedur fter 
t has litt i I mself and, appreciating the advik 
f ther p work, he is only too glad to contribute his 
ow suggestions rmat n : 

About a r cle riment i ! Scientific Americar 
devoted to the 1 Ib was an almost immediate response 
Hundreds ot 1 every pi of this country from 
ibroad as wel s prot al men as well we r 





formatior ir 


to recount thei es and offer useful bits of ir 

genious ideas, ¥ i i d Asid f m thes many val 
ble contributior ther w cs of fe resourceful men who 
showed their apt i in the garden. on the farm rhe 


electrician and the mical laberatory furnished another tribu 
tary to th fi S motor cycles motor boats and the like 
frequently T who otherwise would 





restions that po 
Workshop Depart 


share 


in upon us It was apparent from the outset that th 








ment in the Scientif American would he tt vy inadequats large a volume of 
material; but rather than reject any really sef ideas for lack of space, we have 
collected the worthier suggestions. which w nresent in the present volume They have 
all been clessified and arrarged ir vht ! rs, under the following headings 

I, Fitting up a Workshop Il, Shop Kinks Ill. Soldering of Metals: IV. The 
Handy Man in t! Factor V. The Handy Man’s Experimental Laboratory; VI, The 
Handy Man's Electrical Laboratory vas, ae Handy Man About the House; VIII 


rhe Handy 


Sportsmal 








Concrete Pottery ad Garden Furniture 
By RALPH C. DAVISON 


Assistant Secretary Concrete Association of America 


12mo. 200 Pages. 150 Illustrations. 


Price $1.50 postpaid. 
should appeal strongly t 


author has taken up 
various methods of 


HIS work 
crete, as the 
manner the 


a those interested in ornamental 
d explained in detail in a most practical 
casting conerete in ornamental shapes. The 





con- 














titles of the thirteen chapters which this book contains will give a general 
idea of the broad character of the work are entitled: 

I, Making Wire Forms and Frames; ng the Wire Frames and Modeling 
the Cement Mortar Into Form; II, Plaster r Simple Forms; I ‘laste olds 
fer Objects Having Curved Outlines; V, Combination of Casting and Modeling—An 
Eegyption Vase; V1, Glue Molds; VII, Colored Cements and Methods Used for Producing 
Designs with Same VIII, Selection of Aggregates: IX, Wooden Molds—Ornamental 
Flower Pots Modeled by Hand and Inlaid With Colored Tik ., Conerete Pedestals ; 
XI, Concrete Benches; XII, Conerete Fences; XIII, Miscellaneous, Including Tools, 


Waterprooting and Reinforcing 


fhe tirst two chapters explain a imost unique and original method of working 


pottery which has been developed by the author The chapter on color work alone is 
worth many times th ost of the book inasmuch as there is little known on this 
subject, and there is a large and growing demand for this class of work rhe author 


has taken for granted 


and has explained each 


that the 


re ssive 


nothing whatever about the material 
various operations throughout in detail. 


reader knows 
step in the 








These directions have supplemented with hs and line illustrations which 
are so clear that no one can misunderstand them The amateur craftsman who has 
been working in clay will especially appreciate the adaptability of concrete for pottery 
work, Inasmuch as it is a cold process throughout, thus doing away avith the necessity 
of kiln firing, which is necessary with the former material The book is well gotten 
up, and is printed on heavy glazed paper and abounds in handsome illustrations 


throughout, which clearly show the unlimited possibilities of ornamentation in concrete, 


Send your orders now, and a copy of the book desired 
will be mailed on the day of publication. 
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A Failure at Fifty 


Out of a job at fifty—is the fate of the 
untrained man, 
Business requires not only natural 


ability but special training. 


The Trained Man Can Defy Old Age 
od 

fit 

early years, and make your s¢ 


American School of Correspondence can 


congenial, well 


for paid positions in your 


rvices valuable in 





your old age, Training only can compensate for 
the energy of youth. 
F thirteen years the School's Engineering 
have set the standard for thoroughness 
anc 4 ticalness in correspondence instruction, 
rhe School has trained thousands of men for 
the t iical professions, or has advanced them 
to higher positions, To-day these courses repre- 


se 


nt the highest development of correspondence 
teaching, 


The Courses in Commerce, Account- 
ancy and Business Administration 


set the same high standard in the commercial 
world, They prepare for the best-paid business 
they 


ness men who have “‘r 


positions ; are prepared by practical busi- 
nade good” practicing 
; they are planned to meet the 


th the young man who is just starting 


by 


what they teach 


ft 
sot 


n, and the older man who has almost “‘arrived.’ 
Get your training now, while you have the 
and energy for study, Mail the coupon 


t ay. 


American School of Correspondence 
CHICAGO, U.S. 


FREE INFORMATION COUPON 


American School of Correspondence: 








e your Bulletin and advise me how I can 

for position marked “*X.” 
Bookkeeper Draftsman 
Stenographer Architect 
Accountant Civil Engineer 
Cost Accountant Electrical Engineer 
Systematizer Mechanical Engineer 
Cert’f’d Public Acc’t Sanitary Engineer 
Auditor Steam Engineer 


Business Manager 
Commercial Law 


..-Fire Insurance Engineer 
. College Preparatory 
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EVERY one is a self-con. 
tained miniature light 
candle 
less than 


works, 1 
power, Costs 
erorene 
Absolutely safe 
Very brilliant 


free. Write to-da; 
The Best Light Co. 
87 KE. Sth St. 
Canton, 0. 


Se. 


MAKES 
AND BURNS 
iT’S OWN 
GAS 


GovernmentHomesteads 


Over one and one half million 
acres of land open for settle- 
ment in Cheyenne River and 
Standing Rock Indian Reser- 
vations, October 4th to 23rd. 


$= 








Registration at Pierre and Aberdeen, S. D. 


Direct route to registration points is the 
Chicago & North Western Ry 


Special low homeseekers’ round trip rates. 





This land is well watered by the Cannon 
Ball, Grand, Moreau and Cheyenne Riv- 
ers and their tributaries. The soil is a 
light loam, fertile and makes a good grain 
producing land. The land must be lived 
on and improved. A low valuation of 
from 50 cents to $6.00 per acre has been 
placed on the land by the Government, 
arranged in easy annual payments cover- 
ing a period of five years. 











The C.&N.W 
a descriptive pamphlet, 
telling how to secure a 
homestead of 160 acres 
om the Government. 
ee copies on applica- 
de 


". Ry. prints 


Ww 
Passe » $3 Tra 
C.& N. W. 
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Stony earthy w iterials, apparatus for the = 
treatment of. { 4 {usager 9 
Stoves, electric igniter for gas, R Hof 
G et al 
combination, S. H Surket 
tool t. Schuebel 
Switch, F. McKnight 
|} Switchboard, R. C. Livingston 
Swivel, W. R. Clarkson 
Syringe, F. A. Stahl . 
Syringe, ( Remhof 
Syringe nozzle, J. W. Perkins 
Talking machine, H. F. Cook 
Tank device, widow's-cruse, P. W. Morris 
Tele iph key, Smith & Conkling 
Telegraph or cable code, M. L. Sweeney —-_ 
Teleph apparatus, Turner & Haff ——— 
Teleph » attachment, J. B. Burkholder 
Telephone supervisocy system, W. 8S. Paca 
Telephone system, C. S. Winston oo 
Telephone trunking system, C. S. Winston 
Telephones, memorandum attachment for, G e a ng @) en 
M. rie 
Telpher system, B. T. Hitch 
Temperature controlling device, W. B. D. Pen 
- = tees a ticatéling. 8." N.’ Burdeali The reasons given by most men for desiring to enter the 
1 cor , antira ig. § urdsa : - . oo. 2 al os 
Ticket and card case H. Pollock Navy are: “To see something of the world to learn a trade” ; 
Tie plate, W. L. De Remer “ say Po g a ” 
Tie plate and rail anticreeper, combined, B to save money ; and To make a man of myself. 
R. Scott 9% 3 . ° 
Tie plate washer, J. W. Kendrick 133.182 It is becoming more generally known that the Navy offers a 
ane re , BL oo ape a 933,556 steady, ambitious young man as g00d opportunities for a future 
¢ oO nies a «< o Lad rehicies, yneu- . y 2 
ma tic 4. Lewis ’ career as he can obtain anywhere. When bluejackets are ques- 
Tire remover and replacer, H. M. Owens : . . : cane . a — are’ 
Tire tread, C. L. Rempes red tioned regarding their opinion of the Navy after a few years 
Tobacco pie A. E Matson porirttseseeeees service, their most frequent answer is, “It made a man of me.” 
cco pe a ruc ODD. wc cccccccececes 
an * — = Fad od Be cre moteeesees Navy training develops character. Under the Navy system of 
Tobs acco, stemming mac hine, W. D. Doremus advancement, the worthy young man’s progress is assured. He is 
Tog le flask hinge, 8S. N. Touct : coy . ” . aa 
Toilet % a. J. Berkhere’ fouchman given greater responsibility, with higher pay, as his capabilities 
Lyme vilet ones neta a - narees ) increase. Inevitably he develops self-reliance; becomes quick 
’ compina on, ’ aters ai ° ° one . 
T compound, G. T. Hastings 2 and alert, resourceful and confident, with a military bearing and a 
Ent coupling, pneum atic, A Hebert 56 ali aie 3 . — . a s . ‘ 
Top, self-spinning, O. E. Frear clear brain—the natural accompaniment of a healthy life and a 
Torpedo, gas propelled. 1. N. Lewis 5 clean body. If the young man does not develop under Naval 
lower transmniesion D. R. Scholes... 3 . eae én ” 
Toy, mechanical, R. E. Cecil 33.623 influences he lacks the qualities to “make good” anywhere. 
Track hanger, elevated, H. B. Callander 933,416 og is 
Traction and lawn rolling roller, H, T. Cold- But Navy training alone would not produce this result. The 
il Saad 933,292 : . - : 
Train door faste ning, freight. M. C. Devine 933.632 young man must come into the Navy with good principles, indus- 
Tri ain stop and sig automatic, W Apes trious, of temperate habits, a common school education, and a 
arris ° $ ( ° ° . . . : ° . 
Trap. See Steam trap. serious intention to stick to his job, whether he likes it at first or 
Tray, letter, W. W. Worcester 933,517 ie uF aii : hiftlace 
Sienna plant seed Gud prctaske, Ww. Lan not. This is the type of youth the Navy appeals to, and shiftless 
_ pincott : characters need not apply. 
Tree protector, W. H. Mohr 
a SGCRaie San Spee, 2. T Look for the address of the Navy Recruiting Office in the 
Kri Peay crore! ; 
Trolley, J. Ledwinka want columns of your Sunday papers. If you don’t find it, write 
5 ba ‘ . n° . es 
“Je > san 4 } ed for illustrated Booklet describing duties, pay, privileges, etc., and 
Trough rac Kk freding  W. A. McCollough for instructions how and where to apply. Address 
ruck, car, « { sSarber 9. 22 
fruck, car, H. F. Pope 
rruck, incline, C. E. M. Millet e 
Truck. piano, 'S.' Bilger as Box 39, BUREAU OF NAVIGATION 
urbine, elastic fluik d Cartwright 
rurbine, internal combustion, M. St. Clair } J 
eh, vous shag fon th, kdammetiee Navy Department Washington, D. C. 
Turn tabte turner, R. R. Farrell 
Typewriter S. Snelt 
Typewriter machine, J. H. Bart 
Type vriting machine, H. H. Steele 
Typewriting machine, 0. Woodward 
Typewriting machine calculating attachment 
F. J. Tillman 600 
Typewriting machine ribbon mechanism, O 
C. Kovie 933.181 
fypewriting machine ribbon mechanism, E . . . 
ee andi 6 i ees Ee ee eee eee Talking Without Wires 
Valve, G. L. Croo 9 We manufacture all kinds of Machine Novelties. Consult us 
vlarm, R. Grinnell 93. as to developing, perfecting and marketing your patents. a 
rm, J.C. Meloor 033.193 MACHINE ACCESSORIES AND NOVELTIES MFG. co. | NO WIRES, NO POLES, NO FRANCHISES 
automatically controlled gas, G. M PROVIDENCE, R. |. 
ly 
cylinder relie P. White ‘ - — . . a. 
a A OF CONSULTING ENGINEER. The Collins Wireless Telephone 
ee a a ae 9 ERNEST L. RANSOME 
r. G sare 93 Reinforced Concrete . 
4 See $82.00 11 Broadway, New York The Collins Wireless Telephone Company 
wr « ige . . . . 
S. W. Higgins 133,708 is established on a solid basis and has a well 
ntilato Silberman sao, SOUTHERN STAMPING & MFG. CO.)"“ 
Ventilat r, S. L. Morse : ; 133,383 Manufacturers of special and patented articles. equipped laboratory and factory, always 
oting machine indorsing device \ : R.8., Nashville, Tenn, aaa 
ne 933,377 | _ nv, saosin open to visitors. The Company has no 
orsing device J. Git 
penn aruslotmenl e debts, no bonds and no preferred stock 
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I key operating and locking All Makes. All Prices. Quality Unsurpassed 
austerer . 9% Send for booklet 
y i a ~ sng : - ! aw be American Writing Machine (o., 345 Broadway, N.Y. 
ing device . Chandler 9 a _ = 
Ww andr be cupboard, or the like, folding, A. 
ee . orliss En ince Brewers 
Ws: ame ard, self-soaping, F. M. Gerdon and ttlers’ serra 5 § 1K *VILTER 
eet g machine, E. F. Beebe OMFG. C O., 899 Clinton St,, aibwaunee. Wis 
fashing machine, P. P. Kiel 
Washing machine, H. W. Darrow & EXPERIMENTAL WORK 
red ao ca - ay oo = MODELS inventions deveioped. Special Machinery, 
Washing machine, V. Brammer | €. V. BAILLARD CO.. 24 Frankiort Street. New York 
Washing machine hment. F. I Sartelt 
Washing machine ring, H. Cammack 3 2 : RUBBER. Expert, Manuf: acturers 
Waste trap, L. E eb 9 Fine Jobbing Work 
Watch, reveating 4. & J. B. Connolly 133.696 ., B’klya, N. Y. 
Water softencr, Bain & Smith 9 3.047 PARKER, STEARNS & CO., 288-290 Sheffield Av ya, 
Water tube boiler ertical, E. C. Fisher 9 
oe op hee: gp x “gg sige a MODELS a4 exrerimentrat work 
We ra " ’ a Rillea ee ee ‘ Anything from a Watch to an Antomobile 
eede!l »! u , eel 
Weeding and transplanting implement, hand Chas. E. Dressicr & Co., Metropolitan Bidg., 1 Madison Ave., New York 
H. L. Hughes M | ’ 
Weighing device, Q 3. Wright 933,608 
Weldir and bonding rails and other metal . ‘i 
nieces. C.F por aecee 933,456 DIE MODELS SPECIAL 
Wheel. See Metz al whee , , ~ , , 
Whip socket, \. R Tuttle agar Tape ORK TOOLS MACHINERY 
mw 0 rT cles, case or is - ; ; r ; 
ans pretences tse NATIONAL STAMPING AND ELECTRIC WORKS 
Wind shield, J. H. Sprague 153-159 Jefferson Street, Chicago, Ill 
Wind wheel, H. Sebmit 
Winding machine. thread. M. Metz 
Window sereen, roller. Gibson & Bevier E PERIMENTAL WwoR 
= — pes , - - Sg ag ss MODELS && Jies. Tools, Novelties met. a. 
indow ventilator oy 
Wire coiling and weaving machine, M. B |M. P. SCHELL, 1759 Union Street, San Francisco 
Lloyd 6 
Wire fabri interlocking hook fot G B > 4 EFT & COMPANY 
Smith : Die Mpkers, Model Makers, Machinery Builders, Punch Presses, 
Wire fabric, making coiled, M. B. Lloyd 75 | Light And Heavy Stampings. 1:0 Michigan St.. Chieag S 
Wire frames, making, G. K. Rix } - 
Wood, coloring, W A. Hall 85 “ 
Wood, coloring or transforming, W. A. Hall 5 | New York Model and Experimental Works 
Wood, transforming, W. A. Hall 7 
Wrench, W. H. Munro INVENTIONS DEVELOPED. SPECIAL MACHINERY 
Wrench, T. H. Knott 
Yurn or thread into carriers, machine or 442 East 166th Street New York, N. ¥. 
Se for drawing Ww erates «& ae os dieehae Maneckaia 
Zine ores, treating, F. T. Snyder 933,133 DRYING MACHINES .. DD og nase LI : 
2) 
A printed copy of the specification and drawing Aah KETURLES RS 
of any patent in the foregoing list, or any patent LET < —— 
in print issued since 1863, will be furnished from | afamn ony 
this office for 10 cents, provided the name and ——— 4 ' 
number of the patent desired and the date be eet hae 
iven. Address Munn & Co., Inc., 361 Broadway, Wis meas ETAL 
| New York. ~H. aie os il Oe 
| Canadian patents may now be obtained by the in- INVENTOR SPECIALTIES of all kinds, 
ventors for any of the inventions named in the fore : ; to order; largest equipment ; 
|} zoing list. For terms and further particulars | lowest prices. Send perfect sample for 
address Munn & Co,, Inc., 361 Broadway, New | low estimate and best expert advice 
(Yor. HE EAGLE TOOL CO., Dept. A, Cincinnati, 0. 











You may have missed the Bell, the Phono- 
graph or Electric Light. Don’t miss the 
Collins. Come to our office and 
talk without wires. 


Write immediately for free booklet: "Story 
of the Wireless Telephone", or call and 
investigate for yourself by actually talking 
without wires over the Collins Wireiess 
Telephone and discern it value. You want 
to consider its wonderful possibilities. 


The Collins Wireless Telephone Co, 


54-56 Clinton Street, Newark, N. J. 


W E L L DRILLING | 


MACHINES 


for drilling either deep or 
shallow welis in any kind of soil or roe Mountec on 
wheels or on sills With engines or borse powers 
Strong. simpie and durable. Any mechanic can operate 
them easily. Send for catalog 


WILLIAMS BROS.. 


Ithaca, N. | N. Y. 


Learn Watchmaking 


We teach it thoroughly im «as many months as it 
formeriy took years. Does away with tedious apprei- 
ticeship. Money earned while studying. Positions se- 
cured. Easyterms. Send for cata. 


8T. LOUIS W AT CUMAKING # ECHOOL, &t. Loula, We. 


NOVELTIES & PATENTED ARTICLE? 
MANUFACTURED BY ERY 
E.KONIGSLOW § AMPIN NG - } 
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Are you interested in Patents, Model or Experimenta) 
work? Our booklet entitled 


WHAT WE DO—HOW WE 50 iT 


will be sent to you on request. 
KNICKE} Bnee KER MACHINE Wonks, 
-12 Jones Street, New York 


Ine., 


ry 


TheBall Transmission 


Automobiles &Motor Boats os r 
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( RQ NDEL | Los AMERICAN PROCESS. NO ROYALTIES i 
| Va SAMPLES awolNFORMATION on APPLICATIO j 
| ie Established : 
{ 
AUTO Cc OPPER | KEL 
TOMATIC STROPPER | | NICK | 
Electro-Plating : 
Keeps a Perfect Edge ‘ents. ei Goes 
Tes 
On Any Safety Blade eel. ST 
A I 1 work it Just push and pull hee see 2. 
rup and down the st Blade is held 28 & 30S. Canal St. 
ing! nd re rses antomatically - can'tcut Chicago. 
e strop Then u always have sharp blades 
wit! t buving new ones, Very economical and 
mvenient no satety razor complete without it j 
Sold on Approval By All Dealers | 
| : 
Try one for 10 days, If y ma do n't wish t ep it 2 
rmoney 1s promptly r ned Com Aen vut 
ht « Nsists OF a Strepper, nely built of brass and 
steel, nicely nick te * > th ruberoid finish 
handle; Three Blade Holders; and a 22inch finest 
uality Herseh lide Strep All are enclosed in a hand 
some Case, at ywhere for $3.00. If your 
lealer can't s ely you, we will send the outfit 
prepaid. ; 
,; Randel Automatic | Sanenee < + aoscncedy a oe Je want to show you how thoroughly prac- 4 
' . the 7 te mt “ DP ar, a . " tical it is to receive all the benefits of out-of ' 
ate me nt ae "th — reer: _ “y a ° - door sleeping — with the face, only, coming in : 
tically seunct m “like the $4. awd 3. the contact with the crisp, out-door air— enjoying 
st at's made right, we mr os right, and the comforts of a warm room, protected from 


drafts, storms, colds and insects—by using a 


Walsh Window Tent 


Has an awving to protect sleeper— no nails or 
screws to mar the woodwork—can be instantly 
adjusted to any window. Write today for free 

booklet, *‘What Fresh Air Will Do,” and full 
| particulars of our 30-day free trial offer. 
ad in Ameri Recommended by Emiarnt Physicians Everywhere. 
e Cc 
- be —e a - —— | Cabinet Mfg. Co., 305 Maine St., Quincy, Il. 


WATERPROOF } || “ ANTI-CORROSIVE CYLINDER OIL” [)— 
ABSOLUTELY Qe CORR, Oey was not used on the 


Son 


ways the same under M Ne E N , 


ears 


* fF | Tell us the name of a dealer that sells razors 
MO ESS zee Book on Art of Correct Shaving und we will send free “Hints for Shavers” 
a valuable book just written by an expert barber. Send for it to-day. 


The only DENSE powder RUNDEL MFG. co. 187 Main Street ROCHESTER, N. , 2 
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Rollec Plate 


all conditions. Not affected ull But is now used on the > remains 
by heat or moisture. As vam Others 
. RTE weg NSy oxen ee FASTEST STEAMSHIP IN THE WORLD 
good ten years hence as WAELLOGSS 8 th ‘ & 7 
today. Established Se TMS DIAGRAM ILLUSTRATES THIS ILLUSTRATES QUANTITY 
iz 
FIFTY-ONE E. H. KELLOGG & CO. IMITATION BUTTONS | KREMENTZ BUTTON 


LONDON At all dealers, Gold and rolled plate. Insist on the 

Krementz. If damaged in any way a new one free 
— Story of Collar Button showing shapes and sizes free. 
If dealer will not supply, we will. 


Krementz & Co., 77 Chestnut St., Newark, N. J. 


ny dealer ec supply 
Any Gealer can Pp'y years ago. NEW YORK LIVERPOOL 
you with shells loaded with _ — 
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a Guaranteed 







Sure- 
Send 12 cents in stamps for a set of stg Model M Service 
ses illustrating “J ay’s unt. 475 Always-Ready 
Address Dept. i, motor buggies and wagons 
ed itive 


E. Il. DU PONT DE NEMOURS 
POWDER CO. 


Wilmington, Del., U.S. A. 


work vehicles 
K—_}ifor thousands 


~ Ae 
Y of the the elvilieed 
world. 








Supreme Triumph of a Highly Scientific Principle 

Two sets of blades so arranged as to give Absolute and Instantaneous Speed | 
" es “ Control in Either Direction, Entirely Without Throttle or Spark Adjust- 

rr $ 50 ment, once the motor has been started. No Engine Racing, Load Maintained | 

ty ac us Constant at any speed or at full stop. One easy throw of the lever and the 

aT Power of the Motor always Available. Strong, Durable, Practical, Positive in Action. — sauce eee aaa 


No gears or clutches, every action direct and immediate. Thirty Days’ Free Trial on Your Soi te hes Sep —to mere wash fe lees time than three horses 
a eT 0 Of Own Boat. Write for Catalog and details.“ ~~ C. F. ROPER & CO., Hopedale, Mass. kinds of weather. Run 30 Met ere ay 



































miles on one gallon of Mode! 508, 
gasoline. Simple,dur ersce 2-H.-P. 8450 
=e ° ° able, guaranteed 
For Polishing, Grinding, mechenien] ean 





| _ sat Powe FOR 148 YEARS =a 2 


F Re Can be screwed on any faucet ' pair expense. 


. j 4 
BACKUS WATER ‘MOTOR CO., Newark, N. J. leg He. 60 Stdoens 
Ean A. Ww. rr F ABER has made the highest grade of lead pencils ose Desadeey, es ee mete 
nneapoils; 


Ave. So., Mii 


[LEARN TO BE A W sf yon po =] 99 99 (, ‘ Tudhope Melncyre Co., Orelles, Can. 
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"Target an et Wate Seo | COPYING E NC I LS = The Perfect Fastener for all 


in America 





We teach Wa SY Jewe 










Engraving, ¢ “ OF represent that acme of perfection that can be obtained only by experience and long effort to produce = - kinds of 
. ents per y the finest it is possible to manufacture. z , Belts 
, Sold by all stat artists’ and drawing materials, Samples worth double the money wil! be sent you on receipt of 10c. 











jr" ‘W. FABER. 49 Dickerson Street, Newark, N. J. 


Pye 10 DAYS FREE TRIAL ee me 
















































We shi » Without « cent 2S A > , for 
“Pay slant repaid. DONE $54.00 pe r da M | a gar a LITTLE TOOL) Catalogs “ieacy 10 arr FINISHED JOINT 
os thet! CAMERA-SCOPE| ae, Hale Came, | 
after using the Neycie'10 dave ~— - ait used to clamp two steel rules | | THE BRISTOL COMPANY — Waterbury, Conn. 
bo HOT BU be cera ow And we can prove it Anyone can operate } Samat, pon ae ona _ . to m9 se —- - 
at any price until you receive our latest it manee © saaes button poeteaeness 4 | penn or Gam wilahe en poe Se 
art c us nd of minute *rice of Camera-Scope, with sup- | padiaiteis ) & wm aneat _ 4 
wd —_ ee pag —F plies for making 4&0 pictures (en ugh to seed = a . noeeenten yao te a Holtzer-Cabot Magnetos 
4 marvelous new offers. pay for the complete onttit) $25.00. eal sm lier tk ot? inet ee Bulleti: a 
is all i6 will cost you to Kixtra buttons $1 per bundred ; extra frames ome. - aah. nan ts inches ulletin Insure Perfect Ignition 
write © postal and every- $1.0 per gross. Be independent and make Price 50c. a pair H 
thing will be sent you free pustpaid by money for yourself. Write tuday Send for 232 page catalog No. 18-B. deavy shafts ig brush 
return mail. You will get much valuable in- THE L. 8. STARRETT ©0., Athol, Mass., U.S A, ngging — automatic lubrication 
formation. Do not ‘Wait, writeitnow. W. &. MOUNTFERD, 168 Molden Lane, How Tork, f.1. pone magnets 
71 RES, so EY an Bull a ope high efficiency. 
Wheeis and ai! sundries at Aalf usual pri 
nen Soene We Want To Ten You How no TI CO 
Boston (Brookline), Mass. 
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Crescent You can S@Ve not only the dealer’s profits but his exces- ver Ce | 
Wood Working _ | ner = ag eg for ——— ey repairs by dealing direct ; th D ‘te 
: & — with the manufacturers ou can keep in your own Mie) @udsla0l-F ilies © 
Machinery pocket at least one-third the retail price of a heating cys OF KIN ; 
Stremg Subs‘ antis!—Durable plant. Let us tell you all about the } Profits into Your ’ 





Kesy Kaaning 
Raed Saws, Saw Tables, Joe 
Shapers, Bor ers, Hwing fas 
Girleters, Planer ha an 
Maicher, Raut Saw itlades 







TAPES AND RULES 
ARE THE BEST. 


wee sale everywhere. Send tor 
Catalog No, 16 






Jahant °ow". Furnace Pocket 


Only $10 down and $10 per month, with freight prepaid 
east of the Mississippi Kiver This wonderful furnace has proven its superiority shove all others dur- 
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TUR CRESCENT eal HIE CO. ing the last 30 years. |: with vat d ubt the very be st heating system for your ho me. lt Saves LUFKIN RULE Co. 
from fe i bil t t 
1g to 44 in fue is, because the patented ‘‘down-draft'’ burns hard or soft coal—wood or lig- Sagi Mich.. U.S.A 
230 Main St : : without cinders or clinkers, ¢ wine fall heating vaive of every particle of fuel. Needs less aginaw, ten., U.S.A. 
Leetouls, Ohio, U. & A. ow ion than any furna A strong ‘Guaranty Bond”’ goes with every Jahant, which New York and London 
man . s you @ 200 O days free use Of the furnace. You run no risk, a8 we supply special a 
» plans, full directions and give free all necessary tools, so that any man who can drive a 





nail can successfully install a Jahant. No matter what make or system of heating you are consider- 
ing, let us tell you more about the many conveniences and goo ~ Tyr of our furnace: it's econo: my. 
it's healthfulness and how you can save money. Write today for our book. 


Jahant Heating Co., 90 aionanh St., Akron, O. 





y ‘vy your models 

WE WILL MAKE 2ete% 
¥ estimates on 

‘ manufacture of any metal noveity. Automatic ma- 
chinery. tools, dies and excert work our specialty 


AUTOMATIC HOOK & EYE CO,. Hoboken, N. J. 





BRIiCAy styo 
PAwvmuing sis 


CH BESLY& CO FAIESSLUSA 












Please mention the SCIENTIFIC AMERICAN when writing to advertisers 























a ee 


PAP AI™ PALE AL PLP BAL PFA IDI OSI IO 


SOLENTIFIC INSTRU MEN - 








of Physics and Electrical Engineering 


of Weights and Measures 


W.& L. E. GURLEY 








Pennsylvania Railroad 
BULLETIN 


A Century of Transportation 


Better a hundred years of progress than a cycle of decay. It is 
not a far cry from the Clermont to the Mauretania as time flies, but 
every year has been a period of achievement. The world has been up- 
ended in every field of endeavor. In the particular one of transportation, 
with the Mauretania type on sea and the “ Pennsylvania Special” 
type on land a century ends with what seems little short of perfection in 
the science of safe and swift transportation. 


Robert Fulton's first ferryboat required nineteen minutes to cross to 
New Jersey; now it is done in three minutes by a motive power 


unknown then. 


A century ago it required eighteen days to reach Fort Dearborn. Now 
the “ Pennsylvania Special” covers the distance in as many hours. 


As a medium of transportation the “ Pennsylvania Special” 
typifies the advance made in the latter half of this period. The locomotive 
that draws it is the lineal descendant of the “John Bull”; its equipment 
the ripe development of the “chicken coop” boxes of the “John Bull” 
train; the 100 pound steel rail over which it speeds is the evolution of the 


strap rail of the early nineteenth century. 


Every department of science has been busy in these creative years 
to mould into being a perfect means of transportation, and the result is the 
“Pennsylvania Special.” 

The “‘ Pennsylvania Special” leaves New York every day at 
3:55 P.M. and reaches Chicago 18 hours afterwards at 8:55 A. M. 
Eastward it leaves Chicago at 2:45 P. M. and reaches New York 
at 9:45 A. M. 


For four years it arrived at both terminals exactly on schedule time 
83 times out of a possible one hundred. 


It is the train for the man whose time is precious. 




















ENGINEERS 


Civil, Mining and Hydraulic 


PROFESSORS 


Catalogue “P” 


INSPECTORS 


Catalogue “S” 


Catalogues on request 


TROY, N. Y. 
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When your building burns 
—your business stops-—— 


Can you afford to build that Factory, Warehouse, Store, Hotel 
or Residence with wood that burns and rots? 
emeeee Perera 


PUTOMORLE CUB oF AMERICA 
NEw YOmR - 





Can fire insurance repay you for destroyed records, 
2 | unfilled orders, and lost business? 
~ 








Why not put up @ permanent fireproof building and 
} Save insurance and expense of continual repairs? 

; The cost is very low if you adopt the Kahn System 
Reinforced Concrete. You save 20% to 30% over the cost 
of steelframe buildings with fireproof floors. We can prove 
to yourthat Kahn System Reinforced Concrete is more 
economical than quick-burning construction. 

Over 3,000 important Kahn System Buildings in all parts of the 
world mark the practical endorsement of leading architects and build 
ers ne U. S. Government and world-renowned compariies like the 
Libby, McNeil & Libby Co., Ford Motor Co., Bemis Bag Co., Burroughs 
Adding Machine Co., have investigated and built Kahn System 

The Kahn System brings to reinforced concrete an 
organized building experience and the direct persona! 
service of skilled engineers. 

Kahn System Economy and Kahn System Results are 
only made possible by use of 


Kahn System Products 


Kahn Trussed Bars: The perfect reinforcement for 
concrete beams, girders and joists. 

Rib-Meial: The ideal reinforcement for concrete floors, 
roofs, walls and conduits. 

Hy-Rib: For sidings, roofs, partitions and ceilings. 
Makes centering and studs unnecessary. 

Rib-Lath: The stiffest steel! lath for plaster, ornamental! 
and stucco work of all kinds. 

Trus-Con Products for waterproofing and finishing 
expose xd concrete work, 

Our large Engineering Department will show you how 


NTMALER LINOTYPE CO. on 
KAHN SYSTEM REMPOmCED ¢ 


to use these products advantageously in your particular work, 


Write us about your building and we will send you special catalog and valuable information free. 


TRUSSED CONCRETE STEEL COMPANY 


OFFICES IN ALL PRINCIPAL CITIES 502 Trussed Concrete Bldg., DETROIT 
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Made as 
Touring Car 
Pony Tonneau 
Roadster 
Limousine 
Coupe (jpsit’) 
Landaulet 


Note How 








For the 


Much We 








In June, 1908, when our “30’’ came out, it 
was generally said that we would not for long 
rive such a car for the money. 

We half thought so ourselves. Materials then 
were exceedingly low far lower than now. 
And we feared their advance would compel our 
advance, for our profit was but nine per cent. 

But you buyers took our whole output—2,500 
cars. And you left us, at the end of the season, 
with unfilled orders for $1,200,000. 

So we built a new factory, and increased our 
capacity to 4,000 cars—our output for 1910. And 
this whole output, by the way, was contracted 
by dealers before the first car was delivered. 


The Cut in Cost 





This new model involved no mechanical 
changes, so the tools of last year would serve. 
That meant a heavy saving. 

The 1,500 extra cars would involve no added 
fixed expense. 

When we divided out cost by 4,000, instead 
of 2,500 as last year, we found the cost per car 
greatly lessened, . Then we figured what to do 
with the saving. 

There is no way to improve the mechanical 
features. ‘hey were perfect last year, as thous- 
ands of owners know. 

So we increased the wheel base to 115 inches. 
We increased the wheels to 34 inches. We 
added a little more power. 

We made the tonneau more roomy, and the 
hood correspondingly longer and higher. We 
gave to the car its present beautiful lines. 

We put every cent of our saving into beauty, 
size and room. Our profit remains nine per cent. 

So this is the “‘30’’ you get this season for the 


same price—$1500. 
Saving on Extras 


Then we decided to sell our extras on a profit 
as small as our cars. 

This season we fit our 30’’ with a Bosch mag- 
neto, a Prest-O-Lite gas tank, and two Atwood- 
Castle new style gas lamps—all for $100 extra. 
These extras at regular prices would cost $175. 

We will fit our ‘30’ with a Lenox mohair top 
—a $125 top—for $75. 

So this 1910 model, when fully equipped, costs 
less than the car of last year. 


Reasons for Success 





The stery of the Chalmers-Detroit ‘‘30°’ is 
like a tale from Arabian Nights. 


Think of outselling ourmammoth output the 
first season by more than 800 cars. 

Think of a car which, from its inception, 
took the topmost place in its class. 

The reasons are these: 

The car was Mr. Coffin’s creation. He spent 
two years in designing it—made two trips to Eur- 
ope. And every man in motordom knows that 
Mr. Coffin’s designs are successful. 

The car was sold by us on a margin cf nine 
per cent, so it was utterly impossible for any 
rival to give any more for the money. 

The car made endurance records, early in the 
year, such as no other car at any price ever 
equaled. 

It made a long-distance speed record exceed- 
ing 55 miles per hour. 

It made that famous path-finding trip between 
Denver and Mexico City, plowing its way through 
oceans of sand. 

Then it won the Indiana Trophy—the greatest 


event of the year. One of our stock cars won 





Chalmers-Detroit “30” 
1910 Model—$1500 


Now Give 





Money 





the cup, though every rival, save one, sold at a 


higher price. 
Cost of U »keep 


The popularity of our “'30"’ is largely due to its 





amazing low cost of upkeep. One of these cars, 
in a New York Economy Test, went 25.7 miles 
on one gallon of gasoline. 

For the year ending June 1, owners paid us 
for repairs exactly $2.44 per car. 

Motor car owners who have learned by experi- 
ence now seek the car with such records for up- 
keep. 


All Models Ready Now 


Our i910 models are now on the market. To 





get one now means several months’ use before 
1910 begins. 

And it is also getting the car that you want. 
For this season, like last season, there are bound 
to be hundreds of the dissapointed. 

Please send now for our catalog showing every 


new style and feature. 





Chalmers-Detroit “Forty”—1910 Model—$2,750 


Made as Touring Car, Pony Tonneau, Roadster 


Our 1910 “Forty”’ has a 122-inch wheel base 
ten inches longer than last year. It becomes a 
7-passenger car. ‘The wheels are now 36 inches. 
Ihe upholstering is hand-buffed leather. 

We fit our “Forty’’ with a Bosch magneto, gas 
tank and gas lamps free. We will fit it with a 
$150 mohair top—the best top we can buy—for 
$125. The two extra seats, if wanted, cost but 
$75 extra. 

This car has a four years’ record such as no 
other car ever had. 

It has won more important events—in hill- 
climbing, reliability and speed—than any car at 
any price. 

Now we have given it lines which no car can 
excel. We have brought it to 7-passenger size. 
We have given it all the power that any service 


Chaimers-Detroit Motor Company, rr ren 


Members Association of Licensed Automobile Manufacturers . S. A. 


requires. We have made it as beautiful as a car 
can be made. 

If you can think of a reason for paying more 
than this price, we can prove that the reason is 
wrong. No car at any price goes farther than 
this, save in higher cost of upkeep. 

When you write for our catalog, we will tell 
you what neighbors own our ‘‘Forty’’. Please 
judge it by what they say. 

Send us this coupon now. 
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mers-Detroit Motor Co. 
Detroit, Mich. 


Mail your 1910 Catalog to 
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